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NOTE 


The four volumes in this scries have been designed to provide 
a complete course in Geography for pupils aged over II. The 
volumes are self-contained and may also be used independcnily. 
The general scheme of the series is in exact accordance with 
suggestions advanced in oflicial publications on geography 
teaching. 

I he keynote of The Complete Geography Series may be summed 
up in the words Reliability and Readability, but attention might 
be dra\vn to the introduction of some noteworthy features, such 
as the exercises at the end of each chapter and the many short 
excerpts from travel books. The exercises have been so planned 
as to form a r«ume of the subject studied, and also give scope, 
m the “ Local Study ’, for practical work relevant to the current 
assignment in Geography. The extracts quoted from travellers’ 
accounts and authoritative books have been arranged as part of 
the text ; their first-hand vividness scr\'cs to sustain interest, en- 
abling pupils easily to follow and enjoy the facts presented, and 
since they arc the only descriptive passages, readers can readily 
distinguish between facts and description when making notes. 

Other attractive points in the series arc the maps specially 
prepared for the chapters showing the important places men- 
tioned ; the numerous illustrations supplied by governments and 
other reliable sources ; the suggestions on geography games and 
handwork ; and especially the treatment of the various countries 
in such a w'ay that none is dealt with cither in very great detail 
or too briefly, in order that a balanced knowledge of them may 
be obtained. 

The Complete Geographies comprise : The World, The Americas, 
Asia and Australasia, Europe and Africa. 
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“ Scliool yco^iapljy must be the geography of geographers, 
not tlie mere learning of geogiaphical data and results.” 

— Htitish Association 

Whatever method is adopted, descriptive teaching should 
predomin.ite.” — /jtndon County Council 


First-hand vivid narrations will naturally play a great part.” 

— Board of Education 


It is to me a standing manxl how scholars can endure to 
have only the names of hills and rivers on their lips, and never 
one line of conception of them in their mind’s sight.” 


— JOHN RUSKIN 
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CHAPTER 0\E 

THE UNIVERSE 

THE SOLAR SYS I KM 

The earth on which we live is one of nine planets which, 
together with hundreds of asteroids, occasional comets, and small 
and large masses of meteoric matter, circle round the star we call 
the sun, forming the group known as the solar systcnij^ 

The Sun, our source of heat and light, is a huge sphere of 
white-hot gaseous matter more than a million times the size of 
the carth,‘ It docs not appear large to us because it is million 
miles away. An aeroplane from the earth flying continuously at 
300 miles an hour would take more than 35 years to reach it. 

'I'he sun is made up of the same elements as the earth (oxygen, 
hydrogen, iron, copper, platinum, ctc.1, but with this difference 
that they are present in the sun in gaseous and liquid form hurt- 
ling about at very high temperatures, and sending out immense 
amounts of energy, which reach the members of the solar system 
as light, heat and electric rays. 

“ Either of the two methods of determining stellar temperatures 
indicates that the temperature of the sun's surface is about (5,000 
degrees absolute, which is 2,000 degrees hotter than the hottest 
part of the electric arc.” sir james jeans 

Frequently the sun is swept by storms and electrical explosions. 
These arc believed to centre round those areas on its surface 
which can be seen as small dark splashes and arc called sunspots. 

“ The disk of the sun, as seen in a telescope, is by no means 
uniformly bright. Usually a number of dark spots arc visible. 
The characteristic appearance of the solar surface can best be 
described by the word ‘ mottled donald h. menzel 

^ The sun*s diameter b 800,000 mllei. 
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It IS thought that major explosions on the sun are the cause of 
the occasional magnetic storms experienced on the earth, when 
radto and telephone transmission is interfered with, and par- 
ticularly brilliant displays of the aurora borealis or northern lights 
arc seen in polar and sub-polar regions, lighting up the skv in 
a remarkable fashion. 


Generally the lights are dancing overhead in an arc or arcs 
Irorn east to west, always on the move, as if blown bv gusts of 
wind. Usually the colour is the pale blue of an electric spark in 
a vacuum, but sometimes the whole sky is lit up in a painted 
dome, by every colour of the rainbow.” michael h. m.vso.n- 
Long after the ^cy twilight of midday had faded the bright- 
began. A luminous glow like sunrise shimmered low in the 
sky. It began in the mysterious North behind the frozen sea from 
whence the black storms came. The glow widened and sent 
bright tentacles feeling their way higher and higher between the 
Stan.. The tentacles became ribbons and banners, waving and 
folding and floating in a maze of coloured convolutions. The 
streamers shot to the lop of the sky, glowing and weaving a weird 
larit^y, outshining the stars, then becoming so thin that the stars 
twinkled through the gauzy curtain.” a. r. evans 


The Planets.— There are nine planets revolving round the 
sun, pursuing separate paths or orbits many millions of miles 
away from the sun and from each other, and travelling at varying 
angles one to another. The planets are, in the order of their 
distances from the sun, Mercury, Venus, the Earth, Mars, Jupiter, 
Saturn, Uranus, Neptune, Pluto. 

/ Mercury, about half the size of the earth, is the planet nearest 
the sun which it circles once every 88 days. Astronomers think 
It keeps the same side facing the sun, and therefore one half of 
the planet is always extremely hot while the other half is perpetu- 
ally frozen and dark. As it is near the sun, it can be seen by us 
only occasionally for some two hours after the sun sets or before 
It rises. It has been called the " morning star ” and also the 
“ evening star 

B 
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Vt.xus is almost as larRC as the earth, and revolves round the 
sun once in 220 days. Its orbit is between those ot Mcrcur>’ and 
the earth. Like Mercury, owini; to its nearness to the sun, \'enus 
is seen best for a short time before sunrise and after sunset, and 
is also known as the “ morning star ” and the “ evening star 
Our iloo miles an hotir aeroplane could fly from the earth to 
\ eims in lO years, hut astronomers do not know what kind of 
a world the fliers would reach, for the planet is always veiled in 
clouds. 

■■ No one on earth has even seen the surface of \’enus. All 
that can be seen when a powerlul telescope is turned in her 
diiection is a very beautilul whitish-yellow object, for a long 
time It lias been recognised tliat the whiteness ol the planet to- 
gether with the lack of visible surface features could mean only 
one thing — clouds.” CARL T. chase 

1 hr /-.VifM.— riiird in order of distance from the sun, about 
fl:{,(itM»,liOU miles from it, is the earth with its satellite the moon, 
riie earth rotates on its a.\is once in 24 hours, and completes its 
journey round the sun once every 36r»i days. A lull description 
of the earth is given later (p. 2a). 

I he Moun is nearer the earth than any other celestial body, 
and our miles an hour aeroplane could reach it from the 
earth after 33 days' flying throtigh space.' Whether the fliers 
would care to alight is doubtful, for the moon is without water 
and air. Astronomers have proved this : 

” When the moon passes between us and a star, the light from 
the star is cut off suddenly and the star disappears instantly, 
without the fading and other eflccts of refraction that would be 
observed if the starlight passed through a lunar atmosphere before 
being occulted.” carl t. chase 

The moon is much smaller than the earth ; it has a diameter 
of 2,102 miles, less than a third of that of the earth. Travelling 
at the rate of 2,287 miles an hour, it revolves round the earth 
once every 29^ days, and it also rotates, taking as long to do so 

* A society exists for the furtherance of journeying to the moon and planets, 
.ind has branches in Ilngland and America. 
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as lo circle the earth.* It shines with rellcctcd sunlight, and 
according to its position, appears to us as a thin crescent, a full 
sphere of light, or any of the stages between the two, going 
through the variations during each period of revolution. The 
part of the moon’s surface that faces us has been carefully obsen’ed 
and mapped.* The markings which look like a face, the “ man 
in the moon ”, arc high mountain chains, craters, valleys and 
canvons. 

" We may not be entirely surprised at the mountain peaks 
and ranges, for we have often seen indistinct markings. We slip 
in .in eye-piece of higher power and discover that the mountains 
are not greatly difierent from some that can be seen on earth, 
X’esuvius for example. There is no sign of water or vegetation.” 

CARL T. CHASE 

Though we have never seen the other side of the moon, it is 
not likely to be dilferent from the side we know except in its 
markings. 

• Mors travels about ‘>9 million miles farther away from the sun 
than the earth, and has two moons or satellites. The diameter 
of Mars is about half the size of the earth’s. It has a day of the 
same length as ours but takes 087 days to go once round the sun. 
Many people have thought that this planet is inhabited, for on 
its surface can be seen through a telescope markings resembling 
vegetation, and lines so straight that they appear to be artificially 
made. Others believe that there is now no oxygen in the 
atmosphere of Mars and therefore no life on the planet. It would 
take our aeroplane from the earth 20 years lo get there and 
find out. 

■ Though the moon rotates, we see only one half of it, for it always turns 
the same side to us. I his is because it rotates once during every complete 
revolution it makes round the earth. This may be illustrated by someone 
standing near a spot on the floor and slowly circling it, facing it all the time. 
It will be observed that as a complete re\-o1ulion round the spot is made, the 
jicnon’s body itself also once turns or rotates. 

‘Through the most powerful telescope (with 200.inch reflector), installed 
m H>40 at Mount Palomar in California, the moon it brought to within 26 
miles. 
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The most conspicuous features of the Martian landscape are 
the white polar caps, appearing alternately over the north and 
south polar regions as the seasons advance. There are also areas 
of ruddy hue, as well as darker areas that change in appear- 
ance with the seasons. The dark areas appear to be traversed 
by streaks or lines, which have been called canals.” 

Jupuer, the biggest planet, has a diameter of 90,000 miles, and 
IS therefore more than 1,400 times the size of the earth. It rotates 
more rapidly than Mars or the earth, ha\-ing a day and night of 
only 10 hours instead of 24, but owing to its much greater dis- 
tance from the sun, its year is equal to 12 of ours. It is sometimes 
flecked with clouds and has no fewer than 11 satellites circling 

“ In the midst of the satellites is the great planet, crossed by 
purple-brown stripes or bands which run parallel to the equator, 
bven as we look it is apparent that the planet has rotated slightly.” 

f, . . , CARL T. CHASE 

IS almost as large as Jupiter. It also takes only about 
10 hours to rotate, but nearly 30 years to revolve round the sun. 
baturn is famous as the ringed planet, for around its equator, some 
/,WJ0 miles from it, are three shining rings each about 10 miles 
wide. They are believed to be formed of meteoric particles 
caused by the explosion of former satellites. Despite this Saturn 
still has 9 attendant moons. 

'■ Saturn is not so brilliant an object as Jupiter, but we find 
mm at last, shining among the stars with an orange light. The 
rings show up clearly.” carl t. chase 

Ihe three outer planets, Uranus, ^'eplune and Plufo, discovered 
in 1781, 1846 and 1930 respectively, are so far away from the 
earth that they cannot be seen except through a telescope, and 
w far from the sun that they must be too cold for even gases, much 
less water, to remain unfrozen. 

As compared wth the earth’s distance from the sun, the 
distances of the outermost planets are enormous. Each square 
yard of Pluto receives, in round numbers, only a sixteen-hun- 
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drcdili part as much light and heal from the sun as a square 
yard ol the earth receives.” sir James jeans 

Uranus (with four satellites) takes 84 years, Neptune (with 
one satellite) Ilia yeais, and Pluto 249 years to revolve once round 
the sun. Uranus and Neptune arc about the same size, more 
than (in times bigger than the earth. Pluto is smaller and is 
l)elie\ed to he about as large as Mars. 

Pluto, swimming in the outer darkness, is faint and small, 
distinguishable from a faint star only by his motion.” 

CARL T. CHASE 

The .\steroips. — These arc small planetary bodies, the lar- 
gest' li.iving a diameter of atM) miles. They arc thought to l>c 
tlie l>i (>ken up remains of one or more large planets. There ate 
over a tliousand ol them, and their paths lie between those of 
Mars and Jtipitcr, bttt they swing round the sun in an erratic 
manner and at times swerve lioin their courses and cross those 
of neaiby planets. One of these wandering asteroids, the Rein- ^ 
inuth, came so close to the earth in 1937 that a collision was / 
averted only by 51 hours. It was, however, merely a mile iiy 
diameter, so that even if it had crashed into the earth it would 
not have caused the end of the world ; the impact would have | 
been similar to the fall of a large meteor. - 

f Comets.— Although several thousand comets exist in the solar 
system, they .ye seen only occasionally, for their paths form very 
elongated ellipses and carry them millions of miles into space 
after they have rounded the sun. A comet is a strange and awe- 
inspiring sight owing to the long shiny veil or “ tail ” that floats 
out from its bright starlike " head ”. The tail is thought to con- 
sist of small particles of meteoric matter, some of w’hich constant- 
ly get lost as the comet pursues its j'ourney through space 
and crosses the orbits of other planets. Astronomers think the 
tail IS so thin that even if the earth were to collide with one, as 
seemed likely with Halley’s Comet of 1910, our planet would 

' Ceres, discovered in 1801. 
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simply pass through it without any result other than a sliower of 
shooting stars and falling meteors. 

Meteors. — Space is strewn with meteors, which are small 
and large fragments of solid matter, the remains of broken up 
comets, planets and stars. Some of these drift near to the earth 
and are then attracted by the force of gravity. When meteors 
enter the earth’s atmosphere they appear as shooting stars, which 
are common sights in the sky at night and are specially brilliant 
in November and May. The great majority of meteors are tiny, 
and as they rush through the air, they become red hot and dissolve 
into invisible gas or dust. As millions of meteors yearly enter 
our atmosphere, thousands of tons of fine dust descend annually 
on the earth, which is therefore slowly getting bigger. 

Occasionally meteors attracted by our planet arc loo large to 
break up, and reach the earth as lumps of iron and other metals 
and stone. Such meteorites have fallen in Central Australia, 
Central Arabia, South Africa, Greenland, and in eastern Arizona 
in the United States. The largest, the Arizona Meteor, made a 
crater nearly a mile wide and 750 feet deep, from which it has 
been estimated that it must have weighed at least a million tons ; 
it fell about 800 years ago, for there are 700 ycaj-s old trees 
growing on the crater’s edge ; many meteoric fragments have 
been found in the earth round about, and drilling is carried 
out every now and then in the hope of discovering the main 
piece. 

The most recent fall of a huge meteorite w'as in 1908 in Central 
Siberia, fortunately in an uninhabited forest region, where it 
caused a fire over an area of 150 square miles. The roar as this 
meteorite rushed through the air and hit the earth w-as heard 
2,000 miles aw'ay ; passengers on the Trans-Siberian Railway 
400 miles away were deafened by the noise and saw a column 
of fire 12 miles high. This immense piece has not yet been 
discovered, although a group of craters averaging 50 yards in 
diameter and 12 feet deep were found, and the earth was dug to 
a depth of 30 feet. Possibly the meteorite was reduced to dust, 
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or after ftiiting the earth glanced off into space again, or it may 
be discovered in the future. 


.STARS 

During the day we cannot see the stars that stud the sky 
because their light is overpowered by the rays of the sun, which 
is much the nearest star to the earth. Stars arc seen most clearly 
at night when viewed through an atmosphere free from moisture. 
It there is much water-vapour in the air the stars appear dim and 
twinkling and far away. Therefore in Britain stars are obser%’cd 
best on frosty nights when the air is dry. In such places as Egypt, 
.Arabia, India and California, where skies arc often cloudless, 
more stars can be seen, and they appear large and brilliant. 

“ No one who has not been there has any idea of the perfect 
beauty of the Indian night. The sky is so serene, the great 
[>lancts so wonderfully brilliant, the stars like diamond dust 
sprinkling a heavenly robe.” d. kino martin 

” The Arab is trained from early youth in the obscr\’ation of 
the stars, and soon learns to find his way by their unerring guid- 
ance over the pathless desert and the trackless sea. In the pure 
clear atmosphere in these regions the stars that shine so brilliantly 
arc truly invaluable in enabling him to direct his nightly course.” 

S. B. MILES 

Under good conditions, a person with normal eyesight sees 
several thousand sUars, but with the aid of telescopes, astronomers 
have mapped over a thousand million. 

Constellations. — When we look at the stars we find that 
they seem to be arranged in groups. These groups or constel- 
lations have been named, and the stars in each group given special 
names. As the earth rotates and revolves different sets of stars 
arc seen, some of which appear to rise and set as the sun does. 

In the Northern Hemisphere one of the easiest constellations 
to find is the Great Bear (or Ursa Major). It consists of four 
stars forming the four corners of a square (the Bear’s body), and 
from one of the corners of the square three more stars stretch out 
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in a cuned line (the Bear’s tail). The two outer stars of the 
square are always in line with the North Star, tlic mariner's 
guide, which is almost directly above the North Pole.' 

An even more conspicuous sight in the sky than the various 
constellations is the Milky Way, a bright arc formed by densely 
crowded stars extending right across the sky. 

'* The richness of stars in the Milky Way is striking. The white 
lane appears through a telescope as it really is, a huge cloud of 
stars, many being far superior to our sun.” carl t. chase 

Different Kinds of Stars. — Stars are of difi'erent colours, 
such as red, orange, yellow, while and blue, and the colour is 
thought to depend on the temperature of the star. 

” Sirius, the dog star, shines with a piercing blue-white gleam. 
Betelgeusc and Aldcbaran are redder. As seen through the tele- 
scope the colour of each star becomes more vivid.” c. t. chase 

Stars send out varying amounts of light and heat, the amount 
depending on their size and temperature. 

“ The most luminous star known is S. Doradus, w'ith 300,000 
times the luminosity of the sun, while the least luminous is Wolf 
359, W’ith only a fifty-thousandth part of the luminosity of the 
sun. If S. Doradus is a lighthouse. Wolf 359 is something less 
than a firefly, the sun being an ordinary candle. If the sun 
suddenly started to emit as much light and heat as S. Doradus, 
the temperature of the earth and everything on it would run up 
to about 7,000 degrees, so that both we and the solid earth would 
disappear in a cloud of vapour. On the other hand, if the 
sun’s emission of light and heat w’cre suddenly to sink to that of 

* The solar system rc\'olves once every a6,ooo years around a cenire near 
(he North Sur, and as the eartii moves vvitli the solar s>'s(cm, its axis points in 
turn during each solar revolution to various spots on the circumference ofa small 
circle .surrounding this centre. At present the earth's axis is pointing to the 
North Star, called also the Pole Star or Stella Polaris, in the constellation Una 
Minor. 0,000 years ago, when the Great Pyramid of Egypt was built with an 
aperture pointing to the Pole Star, the latter was Thuban in the constellation 
Draco. In about 13,000 yean the Pole Star will be Vega in the constellation 
Lyra. 20,000 years from now it will be North Star once more. This variation 
in the direction of the earth's axis is known as its precession. 
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Wolf ;{.){♦, people at the earth’s equator would find that tlieir 
new sun only gave as much light and heat at mid-day as a coal 
fire 20d yards away ; we should all be frozen solid, even the earth's 
atmosphere being frozen solid around us.” sir james jeans 

Tliere are stars of ever>' si/e from '* giants ” to ” dwarfs The 
giants arc unbelievably large. Bctclgeuse, in the constellation of 
Orion, is huge enough to cover the entire orbit of the eartli. 
Antares in Scorpio, the largest star known, is times 

the size of the sun. 

■’ These stars must be exceedingly tenuous. We probably 
ought to think of the huge size of Antares as being due mainly 
to an enormously extended atmosphere of very tenuous gas.” 


SIR JAMF-S JEANS 

C/Oinpared with these, the dwarfs, whose light is very faint, are 
indeed tinv- 

” The smallest known star is just about .as large as the earth.” 

SIR JAMES JEANS 

Hut though relatively small, these dwarfs weigh almost as much 
as the giants, and must therefore consist of very dense matter : 
enough ol their matter to fill a matchbox might weigh two tons. 
A white dwarf accompanies the bright Sirius. 

I he system of Sirius consists of two very dissimilar stars. 
Sirius .\, which appears as the brightest star in the sky, is white 
in colour. Its luminosity is about 2(5 times that of the sun. The 
faint companion, Sirius B, is one of the most interesting stars in 
the sky. It is of nearly the same colour as Sirius .A, but emits 
only a three-thousandth part as much light. Yet Sirius A weighs 
only three times as much as Sirius B although having more than 
20, IKK) time's its volume. The average cubic inch of Sirius B 
contains several hundredweight of matter.” sir jamf.s jeans 

Star 1)istancf.s. — We sec all the stars, even the giants, as 
mere pin-points of light, because they arc very far from us.‘ 

' It should be noted that owing to ihc var^-inif disianccs of the Mars from us, 
ihr following four dillrrent stars appear to us more or levs alike mere pin- 
poiiti.^ ; the larResi known star, the most luminous star, the brightest star seen 
in the night sky, and the star nearest the solar s>-stcm. 
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Recent measurements show that the nearest stars arc almost 
exactly a million times as distant as the nearest planets. A tele* 
scope exhibits a planet as a disc of appreciable size, and an eye- 
piece which magnifies GO times will make Jupiter look as large 
as the moon. Yet an eye-piece which magnifies 60 times, or any 
greater number of times, can never make a star look as large as 
Jupiter. Because of the great distance no magnification within 
our command causes any star to appear as anything other than a 
mere point of light.” sir j^mes jeans 

It would take our 300 mile an hour aeroplane nine million 
years to reach the star nearest the solar system, Alpha Centauri,* 
for it is more than 23,462,784,000,000 miles distant from the 
earth. To obviate the use of such long and unwieldy figures, 
star distances, instead of being given in miles, are calculated by 
the length of time their light takes to reach us. Light travels at 
the rate of 18,000 miles a second, so that a light year is equal to 
5,865,096,000,000 miles. Thus Alpha Centauri is 4 light years 
away from us, Sirius 10, Antarcs 163, and the most distant stars 
in our universe arc 250,000 light years away. This mear»s that 
the lights we now receive from these stars must have started on 
their journey to us years ago ; in some cases before we were born, 
m others before Columbus reached America, others before the 
Pyramids were built, and still others before mankind appeared 
on the earth ; therefore what we see to-day happening to the 
stars was in reality all over and finished with ages ago. 


The Galactic System and other Island Universes. — 
The assembly of millions of stars in our universe is known as the 
Galactic System. The shape of the Galactic System in space has 
been variously likened to that of a W’aich, a bun or a wheel, 
towards the edge of which our solar system is set. There arc, 
however, other stars and star groups outside our universe. 

‘ It may be menUoned that calculations of any kind about travelling through 
space are merely theoretical. In reality aeroplanes and balloons can fly only 
within the limits of the earth’s atmosphere. Machines that may be built in 
future to penetrate outer space would have to face the problems of oN’ercoming 
gravitation and resisting millions of hurtling meteors and invisible cosmic rays. 
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" riu- (j.ilactic System, witlj its Inmdrods of millions of stars, 
no more coiit.iins all the st.ii's in space than one house contains 
.ill the inha)>it.ints ol (ireat Britain. I'licre aic millions of other 
houses and millions of other families of stars.” sir j,\mes jean's 
With the aid ol' their ino.st poweilul telescopes, astronomers 
h.i\e found other universes or nel.uiKe that ap|>ear through a 
tele.scope as concentrated chisters of hrit'ht pin-points.' The 
infinit<- distances between otlier univTi'ses and our own cause them 
to seem to us .>s specks of liKht set closely toj>ethcr or as island ’’ 
umveises. In reality each universe, like our own, fills so vast 
a place in s[).ice that billions and trillions of miles separate the 
millions ol star.s tliat compose it. 

l.mpty Water loo .Station ^oric of the largest railway stations in 
I.ondon i ol everythini' except six specks of dust, and it is far more 
ciowdcd with dust than space is with stars.” sir james jea.vs 


I ME Univi RSK IN Srac.e. — Thcrc is nothing stationary in 
sp.ice. riu- eartii rotates on its axis at the rate of about 1,000 
miles an hour% revolves round the sun at the rate of (>0,000 mile's 
an hour, circles with the rest ol the solar system about a point in 
space near tlie North Star at the rate of r)00,00(» miles an hour, 
and travels with the whole Galactic System at the rate of about 
5MHl,00(i miles an hour. 1 hose of us anxious to tra\ cl, or envious 
ol the speeds attained by racing motorists and airmen, might 
comfort ourselves by the knowltxlge that while sitting still and 
reading these lines we are jotirneying great distances and being 
carried at tremendously faster speeds than arc ever achieved by 
the fastest motor-cars and aeroplanes on the earth itself. 

I he curious may wonder how the different members of the 
universe arc held in space and why stars and planets do not lose 


' One of ihMc nrhula" can just l»e «*rn with the unaided eye in the constel- 
l.ition of Aijdroine<la. ITie lernt nebula u also given to certain smaller types 
of rluuers of light within the Galactic System ; one consists of a circular n>ass 
of luminou-s vapour surrounding a single star, another a trailing cloud of gas 
stretching among the various stars of .some constellations such as the Pleiades. 

*The earth rotates at thi.s speed at the equator, and the rate lessens from 
there to the poles, where there is no appreciable rotatory- movement. 
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" AN ISLAND I NIVKUSE " (i^se 18) 
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their way. Their movement holds them up, just as a person 
swimming docs not sink to the bottom of the sea, or a top while 
spinning can balance on its point. They keep to their paths in 
space through gravitation. This is the force that pulls us back 
to the earth however high we jump, that causes water to flow 
from a higher to a lower level, that prevents aeroplanes from 
flying ofl' the earth. All masses of matter e.Kcrt this attraction on 
one another, and so star pulls on star, planet on planet, and each 
body finds its equilibrium and keeps its orbit and place in space. 

The nEciNNiNc and End. — There have been many conjec- 
tures about the beginning and end of the world. An interesting 
point is that nowhere else in the universe, according to some 
modern astronomers, is there anything comparable to the solar 
system, and therefore the earth and mankind are unique creations ; 
but according to others, many of the stars in the universe have 
attendant planets, and possibly there arc animate beings on them. 

As to the earth’s beginning, one of the latest suggestions of 
scientists is that before our solar system existed, the sun, larger 
and fiercer, passed near another star which caused such great 
storms on its surface that an immense jet from it was pulled off 
into space, and tliis divided into large and small fragments and 
formed the planets. The planets then gradually cooied, accord- 
ing to (heir sizes and distances from the sun, their various sul>- 
stances mixing and changing as meteoric dust fell and settled on 
their surfaces. During the cooling process of the earth, it is 
thought by some that a large wisp tore away to form the moon, 
and the Pacific Ocean is pointed out as the hollow left behind. 
As the earth further cooled the metals and rocks solidified, and 
the water-vapour fell as rain and filled the oceans. /Eons later 
life began. 

There have been also many suggestions as to the probable end 
of the world. According to some, the sun may slowly cool, and 
freezing mankind be forced to emigrate, possibly to Venus. 
According to others, the sun may flare up into new activity, and 
heat driven men seek refuge in Mars. According to still others 
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the sun may again pass a giant star and the solar system be re- 
formed. But the most recent theory inclines to the view that long 
before any of the foregoing happens, the oxygen in our atmo- 
sphere will be used up, and mankind will perish. Practically all 
scientists arc agreed, however, that the earth was born about 
two thousand million years ago, and it has at least as long a future. 

“ If the solar system is left to a natural course of evolution, the 
earth is likely to remain a possible abode of life for something of 
the order of a million million years to come. This is some 
500 times the past age of the earth, and more than a million 
times the period through which humanity has so far existed on 
earth.” sir james jeans 


EXERCISES 

1 . In what ways are we dependent on the sun? 

2. Name the nine planets, and slate one fact about each. 

3. What are the apparent markings on the moon? 

4. Explain shortly what is meant by : aurora borealis, satellite, 
asteroid, comet, meteor, constellation, the galactic system, a light 
year. 

5. Retvritc, filling in the missing words : 

Our universe, know’n as the , consists of — of stais and 

star-groups. To us the nearest and most important star is the — , 
around which the earth and eight other — revolve, forming the — 
system. The earth is — among the planets in order of distance 
from the sun, the two nearer ones being — and — . As regards 
size the earth is larger than — , — and — , about the same size 
as — , but smaller than — , — , — and — . The earth has one 
satellite, the — , W'hich makes a complete revolution round it 
once every . The — is our nearest neighbour in the uni- 

verse. If aeroplanes could travel through — , they would reach 

the moon after a — continuous flying, but would take to 

get to — , our second nearest heavenly body. 

M.W. 


c 
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COMPOSITJON 

A Trip to the Moon, 
riic Stars. 

LOCAL STl’DY 

Study the stars and see which of the constellations you can 
distinguish. Reference may be made to the star-maps on pp. 
I l-lo. 


HANDWORK 

Draw a sketcit-map to show the chief constellations you can 
see from your home, and put the date and time on the map. 
l*i ci)aic another map after a month, and compare the two. 

DEBATE 

In a hundred years’ time people will travel through space as 
easily as they now cross the oceans. 



CHAPTER TWO 
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CHAPTER TWO 

THE EARTH 


The Shape of the Earth. — Like all other heavenly bodies, 
our planet is spherical in shape. VVe can prove this by travelling 
round the world by sea and air. One may sail from London 
westwards over the Atlantic Ocean, pass through the Panama 
Canal, cross the Pacific Ocean, and return from the cast tlnough 
the Indian Ocean, Red Sea, Suez Canal, Mediterranean Sea, 
Strait of Gibraltar and the Bay of Bisaiy. Airmen have flo^\•n 
east from New York to Moscow and Japan, continued on to 
California, and finally regained New York from the west. Other 
fliers have gone from Moscow to San Francisco via the North 
Pole. 

There are other proofs that the earth is round. During an 
eclipse of the moon, when the earth is between the moon and the 
sun, its shadow on the moon is circular. The sailor on the open 
ocean and the traveller crossing flat country both find the horizon 
around them forming a circle. A person standing on the sea- 
shore and looking out to sea awaiting the coming of a liner, secs 
first its funnels and then the vessel itself “ climb ” over the 
horizon. If three posts of the same length arc set in a straight 
line across flat country, three miles apart from each other, an 
observer from cither end will find that the middle post appears 
taller than the other two. This last experiment was first carried 
out in the IDth century and is known as the Bedford Level. 

However, we arc not conscious of living on a round world. 
At the selfsame moment a boy in England and his cousin in New 
Zealand, walking on the opposite “ sides ” of the world, both 
feel the earth below their feet and the sky above their heads. This 
is partly because compared with the size of the earth we are very 
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tiny creatures', and partly because of tite effect of the force of 
gravity on us. Gravitation keeps all the huge bodies of the uni- 
vei-sc in their places.- It pei-suadcs us pygmies that the earth 
uhicli pulls us back to it at evcr>' ste[) is always down below us. 

Altliough we go on journeys round the earth and say the world 
is louiui, tlie earth in reality is not a perfect splicre.^ 

'■ Nobody seems quite to know what is the exact shape of the 
earth. It ceiuiinly is not a true sphere. It is called a geoid, 
which means c.irtl>-shaped. ‘ The earth is earth-shaped,' said 
Sir John Hei-schel. not very helpfully. Sir James Jeans says it is 
pear-sliaped, and I’rolessor Gregory ‘ like a badly made peg-top 
It is recently revealed that the earth is like an orange that has 
been gently and d< licately— sucked. A little sucked, no more. 


* ‘ laen if our foci were a tnilr in Irngch. we would still find difncvilty in 

fechiii; the cur\-c under us : so itnmcn.se is the earth. .'».2K() men st.mding 
behind e.ifh other in a line strcuh only one mile. The whole ixipulation of 
the earth have standitu' room in an area lew than 74 square miles, or a place 
aliout half as l.-irite a.s l^nidon. A sixpence placed on an nrdinar>- sch<N>l globe 
uill lie practically tl.u on the surface, leaving no perceptible space under it 
despite the roundness of the globe ; yet the sixpence takes on the globe well 
ovrr A thousand linirs more room ihaii \vc take on ihc earth. 

» Scr p. 

’(eerlAin xiAicmrnt* though allowable are misleading, and when reading 
them rare should Ik- taken that they do not cause mlsunden landing. The 
earth has an uneven surface Iwcausc of the mountains and valleys, and is 
slushily llattcned at the poles and bulging at the equator, though it is customary 
to sny It LS round. We describe the " rising ” and " setting " of the sun although 
m fact tlml is an illusion. There are also other statements which though 
accurate m tliemsrlvcs nevertheless may be mbinterpreted. unless their signifi- 
< ance is thoroughly gr.xsped. For instance, the diameter of Mars b about half 
the sue of that of the c.vth, but ihb docs not mean the earth b only twice as 
big .as Man. M.a|)s and di.igrams may also give rise to confasions. On some 
maps of the world America b seen farther away from Japan than from India, 
but a, tu.il y Amcnca is nearer to japan than to India. Again, on some dia- 
granis of the relative distances of the planets from the sun, the straight line in 
which the planets are placed does not suggest the proportionate dbtanecs be- 
tween them ; the planets arc often in positions more dbtant from each other 
than from the sun ; diagrams of thb kind indicate only the planets’ relative 
distances from the nn, and the proportionate dbtanecs between iheb mints. 
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It is not merely flattened at the Poles, but flatter at one pole 
than the other, and the equator is not even a circle ; it is an' 
ellipse.” cvRii. hall 

There is a difference of 27 miles between the earth's equatorial 
diameter (7,926 miles) and its polar diameter (7,899 milesf. Its 
comparison with an orange should be received with caution 
because we usually think of an orange in an upright position, 
and such is not the way in which the earth rotates and revolves 
round the sun. If a rod were ptissed through the earth from the 
North Pole to the South Pole to represent the polar axis, it would 
be found that the rod was not at right angles to the planet's 
orbit, but inclined at an angle of 23.^ degrees from the vertical.* 
Thus as the earth journeys along its path, at one period in the 
year the North Pole points towards, and at another period away- 
from, the sun. \Vc shall sec later how this inclined axis, due to 
the attraction between the Pole Star and the North Pole, has a 
great influence on the earth’s climate (p. 39). 

The History of the Earth. — Practically nothing is known 
about the conditions in the world when the earth was ” young ” 
during the first 1,500 million years after its cooling. But a great 
deal has been discovered of its history during the following 
period, the last 500 million years. Geologists have reconstructed 
pictures of what happened in past ages by studying rocks and 
fossils. 

Fossils are the solidified remains of ancient living matter that 
have been preserved from decay and decomposition. There are 
fossils of plants, fish, insects, birds, animals and men, and these 

* The inclined axb and bulging equator arc cx.implcs of the ntany 
mathematically imperfect things in the universe. 'Ilic orbits of al! die pl.nncts 
arc slightly irregular as regards distance from the sun, and arc at dilfrrcnt 
angles one to another so that they cannot be considered concentric ellipses. 

J he earth docs not keep to its path ; it is gradually receding from the sun at 
the rate of about I inch a year. The moon appears to deviate from ius pre- 
dicted course by a few seconds each year. The earth does not take exactly 
24 hours to rotate, but 23 houn, minutes, 4 seconds, etc. 
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linvc remained intact in a solidified condition for many centuries 
because they were suddenly buried in icc-ficlds, eaves, eoalscams, 
peat beds, quicksands, asphalt lakes, the dry sand of deserts, the 
nnid carried by rivers, and even, in the case of insects, in drops of 
sticky resin which later hardened into amber. 

'I'lie development of the earth as sun cyed by gcolot'ists covers 
only a small part, about a quarter, of the earth's entire existence. 
Ibis ([uaiter has been divided into lour main periods, eacli of 
whicli lasted millions of years, and was marked by widespread 
■climatic changes and upheavals in the structure of the earth’s 
sui lace. 

l irst came the Primary period or Paleozoic era, when the 

Caledonian ” earth movements took plaee and great mountain 
ranges were formed.' During succeeding ages these high moun- 
tains gradually wore down, atid to-day all that is left of them are 
Cfirnparaiively low and rounded highlands. Examples are the 
highl.inds ol beoiland and Scandinavia, the Appalachians of the 
United States, the Laurentian Highlands of Canada, and the up- 
lands of Central and Western Australia. It was in these days 
that the earliest forms of life appeared : at first primitive plants, 
then sea-creatures such as sponges and corals, followed by the 
earliest fish, and later the first land animals, scorpions and worms. 
■J owards the end of this period great areas in North America, 
Europe, Asia, Australia and Antarctica were covered with 
swampy forests, where strange plants and trees flourished as 
vigorously as do now the equatorial forests. In these surround- 
ings reptiles and insects made their first appearance. To-day 
those one-time forests, after being overlaid by mud and rock and 
soil for millions of years, exist as our coal deposits, their trees and 
plants having been transformed into coal by pressure and heat. 

Conditions changed in the world and the Secondary period or 
Mesozoic era began. Movements in the earth’s crust gave rise 

* According to the latest theories, the movements were due to duturb-mccs in 
the magm.t (the core of the earth) o>ring to its cooling, or to the drift or rise and 
fall of continents, or to elccincal influences coming from outside the earth and 
aifcccing the magnetic poles. 
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to the “ Altaic! ” mountain systems.’ Remains of these moun- 
tain chains, worn down but less so than the Caledonian folds, 
exist in the uplands of south-west England, Brittany and the 
Central Plateau of France, the \’osgcs, Harz and Bohemian 
Mountains of Centra! Europe, the Urals and the Altai of Asia. 
In this era appeared the first birds, and the giant reptiles such 
as the dinosaurs, iguanodons, and the brontosaurs whose recon- 
structed skeletons can be seen in some museums. The biggest 
dinosaurian reptile so I'ar discos eied is 10 feet high and 7<) feet 
long. 

“ We handled many dinosaur remains, but what interested us 
most were the sections of coral reef and the splendid fish fossils 
which the Gobi sand has jealously hidden since the days when it 
formed an ocean bed.” e. french, .m. cable, f. french 

During the Third or Tertiary period, the giant reptiles were 
succeeded by the ancestors of our present animals, which were 
very tiny, the forerunner of the horse standing 16 inches high, 
and that of the elephant only 25 inches. Mammals appeared 
that arc now extinct, such as the hairy mammoths and sabre- 
toothed tigers that roamed in the region to-day called Britain. 
Possibly the first human beings lived in this period, for the “Java 
man ”, the oldest fossilised man yet discovered, is believed to 
Iiavc lived much more than a million years ago. 

I n the same period occurred the Alpine earth movements, when 
the present great mountain ranges were formed, the Rockies and 
the Andes, the Himalaya and the Alps, with their radiating 
chains. Before the end of this era, animals, birds, fish and insects 
began to develop the appearances and habits they have to-day, 
and human beings started to use fire and practise burial ; many 
fossil men of this time have been discovered, and are known as 
the “ Neanderthal men 

Then came the Ice or Glacial Age when large areas of the 
world were covered with glaciers. Ice-sheets spread over the 
whole of northern Europe, extending in Britain as far south as 


’ AUo called Armoncan and Hercynian. 






THE EARTH 


31 


London, in central Europe almost joining up with tliose of ilie 
Alps. They stretched over North America from the Arctic Ocean 
to New York, and also over parts of South America and south- 
west Australia, while in /Xsia the Himalayan glaciers reached into 
China. As thousands of years passed, the ice-fields gradually 
melted and left behind mere remnants of themselves — the glaciei-s 
which exist to-day in the highest and coldest regions of the w orld, 
in the Himalaya, the Alps, the Rockies and the .Andes, and in 
Norway, Iceland and Antarctica. 

Then about one million years ago, in the Fourth or Quaternary 
period, the type of man w ho has been named “ homo sapiens ' 
appeared. From this time onwards the earth began to lx* more 
and more densely peopled, civilisations arose, and the world be- 
came as we know it to-day. 

“ How’ lucky we arc to live in a period of the earth's history 
when its scenery is interesting. The facts of geolog>- show that 
through perhaps three-quarters of geological time the lands have 
lain at a low level, planed down by the forces of denudation into 
dull undulations with slow meandering streams. Only at long 
intervals has come rejuvenation. Geographical forces which we 
do not fully understand have come into play. They have raised 
the continents, crumpled up their edges to build enormous 
mountain-chains, released volcanic forces. We live Just after one 
of these rejuvenating revolutions. Through this accident we arc 
privileged to possess our Alps and Rockies, our Himalaya and 
Andes ; to this we owe our rift valleys, our canyons, our mighty 
volcanoes ; it is this we have to thank for the scooping of ice 
that formed the fiords and dug down to make a land of mountains 
out of an old plain, as in Scotland, and the moraine-damming 
of valleys that made us our biggest and our loveliest lakes — Como 
and Superior, Geneva and Windermere.” julian huxley 

The Interior of the Earth. — Little has yet been discov- 
ered about the interior of the earth, which is technically know'n 
as the baryspherc. We know that rock poured forth by vol- 
canoes during eruption is molten. Also at the bottom of deep 
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mines it is so hot that miners wear scanty clothing even in the 
middle of winter.* 

It is thoufiht th.it the baryspherc consists of a series of different 
layers. In the centre is llic magma, made (as meteors are) of 
a mixture of iron, nickel and stone, present at extremely high 
temperatures. On the magma rest layers of rock, l.i to 20 miles 
thick, supporting the continents, and other thinner layers which 
uphold the ocean floors. It is also believed that the continents 
rise and fall and even move about, floating on the magma, and 
that originally the continents formed one great mass and later 
gradually shifted apart.® 

riiough this seems fantastic, some facts support it ; from the 
shape of South America it is obvious it could be fitted in with 
Africa, while North America and Greenland fit in with Europe ; 
various mountain ranges which arc alike in structure appear to 
be continuous from continent to continent®; similar plants, ani- 
mals and civilisations arc known to have existed on different 
continents in days when there was no communication of any 
kind between them.* The theory offers also explanations of many 
puzzling features in the earth’s history, such as the recurrent 
disturbances which lead to the formation of mountains,® and the 

> The temperature rises about 3* F. for every 200 feet descertded. 

• “ It c.in liardly be doubled that there is enough evidence to warrant our 
retaining roniinenia) drift a.s a working hypothesis." — S. W. Wooldridge and 
R. S. Morgan, Th* Physieat Btisis of Gtogtaphy : An Oullim of Gtomorphology, 
l..ondon, 1037. 

’ rite Appalachians of North America and the highlands of Scotland ; the 
Appenines of Italy, the Atlas Mountains of North Africa and the Sierra Nevada 
of Southern Spain ; etc. 

• Some geographers have held that this occurred because of prehistoric 
" land bridges ” connecting the continenu, but it b unlikely that the ocean 
depths have altered (see p. 111). 

‘ According to geologists, Africa, Arabia and the peninsula of India pushed 
northwards, and exerted pressure until the land was heaved up to form amongst 
other mountains the Alps of Europe and the Himalaya of Asia ; and the 
Americas floated westwards until their movement was arrested, and their 
western edges piled up into the Rockies and Andes ranges. 
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great climatic changes that have occurred in manv areas.' 
Without continental drift it \vould be difficult to account for the 
fossilised remains of plants in the Antarctic, which is to-day an 
icc*co\ ered desolate waste. 

At Lat. 87 S., Long. 152° 30' W., on the summit of an 
8,200 ft. mountain, the party stood within 207 statute miles of 
the South Pole, So near the Pole, in moraines and gulleys around 
the mountain and on the summit itself, they came upon numer- 
ous fossils of plant leaves, perfectly formed plant stems, and even 
fossilised tree trunks up to 18 inches in diameter. In the sides 
of the mountain, Blackburn counted 15 seams of coal, inter- 
bedded with shales and limestones.' V ^ e. bvrd 

The Surface of the Earth. — The earth’s surface is made 
up of great land masses separated by vast oceans. The main 
land areas are the continents of Europe, Africa, Asia, Australia, 
North America, South America, and Antarctica. The chief 
oceans arc the Pacific, which lies between Asia and the Americas ; 
the Atlantic, separating the Americas from Europe and Africa ; 
the Indian Ocean, which extends between Africa and Australia, 
and merges into the Southern or Antarctic Ocean surrounding 
Antarctica ; and the Arctic Ocean that covers the north pol.ir 
regions, 2 

There is much more water than land on the earth, for oceans 
cover three-quarters of the globe, and land only a quarter. And 
whichever way the earth is divided, the land is disproportionately 

’ At one time much of Europe and North America was covered by great ice- 
sheets, and at another period the trees and plants which now form the coal- 
fields in northern Europe grew under tropical conditions. If the lands of the 
earth moved towards the poles their climate would become very much colder, 
and if they then crowded towards the equator their climate would become 
tropical. According to another theory, however, the climatic changes in some 
areas have been due to the variation in the lilt of the polar axis, which is claimed 
to have slowly deviated during the last 5 million years from an inclination 
of 35J« to 23J'. 

‘Approximate areas in millions of square miles; Europe 31, Africa lU, 
Asia 17, Australia 3, North America 9, South America 7, Pacific Ocean 08, 
Atlantic Ocean 41, Indian Ocean 29. 
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[>l;iccd. For instance tlic Eastern Hemisphere, containing 
Europe, Africa, Asia and Australia, has a much larger land area 
than the Western Hemisphere with only the Americas. I'he 
Northern Hemisphere (the area north of the equator) possesses 
three times as much land as the Southern Hemisphere, for the 
land masses tend to be triangvilar in shape tapering towards the 
South Pole. Indeed it is possible to divide the earth into 
“ land ” and “ water *' hemispheres ; the one consisting of most 
of the land of the world with the British Isles at its centre, the 
other containing only southern South America, Australasia and 
Antarctica. 

I.tNEs OF Latiti'df. AND LoNCiTi'DE. — Gcographci-s settle 
the proportionate sizes of continents and oceans, and fi.\ the 
positions of countries and towns, by means of a network of lines 
called lines of latitude and longitude. 

The network is based on the most easily fixed spot of the earth’s 
surface, the North Pole ; this is not affected by the rotation and 
revolution of the earth, for it always points to the North Star. 
The point exactly opposite the North Pole, on the other side of 
the earth, is the South Pole. A circle drawn round the earth 
equidistant from the poles is the Equator, which divides the world 
into two halves, the Northern and the Southern Hemispheres. 
Other circles drawn parallel with the equator on both sides of it 
arc marked by degrees, those on the north from 0® at the equator 
to IM)® North at the North Pole, and those on the south from 0® 
at the equator to 90® South at the South Pole. These circles 
arc known a.s parallels of latitude, each degree representing roughly 
09 miles of the earth’s surface. 

Another set of circles arc drawn from the North to the South 
Pole, crossing the parallels of latitude. These north to south lines 
are called meridians of longitude. At the equator each degree of 
longitude covers about 09 miles, but from there, instead of run- 
ning parallel to each other, the lines converge till they meet at 
the poles ; at the latitude of London each meridian covers only 
43 miles. 
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Unlike the parallels of latitude, any one of the degrees of long- 
itude could be considered prime meridian O', hut usually the 
one that passes through Greenwich, a district of London, is taken 
as Longitude 0®, and where it enters the English Channel at 
Pcacchavcn, south of Greenwich on the coast of Sussex, an obelisk 
indicates the spot.* East and west of Greenwich the meridians 
arc numbered from U to 180®, the latter running through the 
centre of the Pacific Ocean." , 

All the meridians are of equal size, whereas Ihe^ parallels of 
latitude, immediately after the equato// get.^mallyf jand smaller 
until they arc reduced to potuU at the /poles, \ Tl)c meridians 
and the equator, whose centred areUJie^carih’s core, are known 
as grtat circles, the parallels of latitude otjaer than the equator 
being known as small circles. 

On most globes and maps only every 10th or 15th or 20th 
meridian and parallel of latitude is given, hut on those where 
small areas arc sketched on comparatively large scales, such as 
the Ordinance Sur\ ey Maps, degrees and fractions of degrees are 
shown. Each degree (1®) is divided into GO minutes (I'-GO'), 
and each minute into GO seconds (I'-GO'). 

It should be noted that these lines of latitude and longitude 
are merely imaginary, enabling us to find easily any spot on our 
spherical planet. The indexes of atlases make use of them : after 
each place-name is given the page of the map on which it appears 
followed by its latitude and longitude. For instance, New Or- 
leans is situated at Latitude 30® North of the Equator and Long- 
itude 90® West of Greenwich. Madras is at Latitude 13° North 
and Longitude 80® East. If a ship sends an S.O.S. from Lat. 

’ On lop of the obelisk is a globe with a poiiuer facing (he North Star. Hie 
shadow of the pointer falls on the prime meridian at noon. 

* The s>'stem of numbering both the meridians and the parallels of latitude 
is based on the .300 degrees of a circle, which represents approximately (he 
shape of the earth. The meridians each side of Greenwich, numbered from 
1° to 180®, cover half of the earth, and the two sides together total 300*. The 
parallels of latitude are numbered l*>U0° from the equator to either of the 
poles, which is a quarter of the earth, and four arcs of 00° make a circle of 
360°. 
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l.j’ S. nnd Lon(». 140^ E., an .\ustralian vessel will sail to its help 
and know exactly where in the Gulf of Carpentaria to go. We 
can also, on a blank globe or map that gives the netwoik of lines, 
draw seas, continents and countries, and fix the positions of towns, 
if we arc told their latitude and longitude. 

In the open country or ocean, explorers and mariners find the 
latitude and longitude of a place by astronomical obser\'ations. 
There arc several meth.ods of doing this. One of the ways of 
finding latitude in the northern hemisphere is by obser\'ing how 
many degrees above the horizon is the North Star ; another way, 
used in either hemisphere, is noting the angle of the sun above 
the horizon at mid-day ; the clcwation of either the North Star, 
or the sun at noon, gives the approximate latitude of the place 
from which the obscr\’ation is made. Longitude may be deter- 
mined by noting the time the sun crosses the meridian of the 
spot, then finding the equation of time and local noon, and 
comparing this with Greenwich time. These arc however tech- 
nical details resorted to by those in need of them. 

The Rotation of the Earth. — The earth rotates on its axis 
from west to cast. I'his rotation has been proved by various 
experiments. An object dropped from a great height docs not 
fall to the spot directly below, as would be the ease if the earth 
were standing still, but a little to the cast of it.* Again, when a 
pendulum is swung from a great height so that it passes over a 
fixed line marked on the earth beneath it, after a while it will 
be found that the pendulum has deviated from its original 
path.* 

'Flic earth’s rotation causes our day and night, and we divide 
each period of rotation into 24 hours. To us it seems that the 
sun rises in the cast at dawn, travels across the sky during the 
day, and sets in the west at nightfall. In reality it is the earth 

' For the outer parts of a rotating body move faster than points nearer the 
centre of it. 

* 1 Krre is a prartical demonstration of the pendulum experiment in the 
South Kensington Science Muscunt, London. 
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that moves. ‘ If a round object i representing tlic earth' is held 
before a light so that half of it is lit and the other half in dnikness. 
and turned from west to east, each part on its surface will pass 
from “ daylight ” to " night ” and on to '■ dayliglit " again, 
riic same thing happens to the rotating earth. An obser\cr, if 
he could imagine himscH on the Pole Star looking at the \oiih 
Pole on our planet, would see half the earth in sunlight and ilie 
other half in darkness (diagram on p. 24), midnight at one 
place and noon at the point opposite, dawn at another spot and 
evening at its opposite point, and as the earth rotated each phice 
jn turn pass from midnight to morning, noon, evening aiul inid- 
night again. The observer would also sec that if at otie place it 
were morning ol Monday, at the spot opposite it would be es ening 
of Sunday ; that is there are always two days in progress o\er the 
world. 

As the earth rotates once in 24 hours, and its circumference is 
divided into 3G0 degrees of longitude (ISO* E. + 180° W.l, there 
IS a difference in time of four minutes for every degree of longi- 
tude, or one hour for every fifteen degrees. Looked at from the 
traveller’s standpoint, every mile he travels due cast or due west 
causes a difference in the local time. For instance, if he leaves 
Singapore (Long. 10o*E.) at noon on Monday and travcl.s west- 
wards, after the earth has rotated once it will be 'Puesday noon 
at Singapore, but if he is 1,0(K) miles west of Singapore (that is 
at Long. 00° E.), although 24 hours have pas.sed it will be only 
Tuesday II a.m. at the place he has reached ; if he is flying and 
has gone 6,0(X) miles, and is now at Long. 15° E. in French Equa- 
torial Africa, it will be Tuesday dawn there. After a second 24 
hours have passed it is Wednesday noon at Singapore, while if 
our traveller has covered a second 0,0(KJ miles, it will be Tuesday 
midnight to him as he crosses Ecuador in South Ameiica at 

‘The lamc illusion u experienced by people in a smoothly runninij train 
when passing; a stationary train about twenty yards away ; the pawcnijcrs 
obtain the impression th.it only the other tr.iin is moving. Again, when one 
of two stationary trains standing alongside of each other starts moving, passen- 
gers in it think the other is going. 


M.W. 
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Loiii'. 7.3° W. After another 24 hours it is Thursday noon at 
Sini'aporc, but Wednesday sunset for him as he nears the Pheenix 
Islands in mid-Facific at Long. Ui.3' \V. One more day and it is 
Friday noon in Singapore, but when our airman finishes his last 
ft.OdO miles and alights in Singapore he will say that for him it 
is only Thursday noon. Exactly the opposite happens when 
journeying eastwards : then for every fifteen degrees of longitude 
covered the time will be one hour later than at the starting point ; 
that is if the traveller had gone in this direction, on reaching Sin- 
gapore he would have said for him it was Saturday noon. This 
dillcrence in the day was experienced by F'erdinand Magellan's 
sailors, who were the first people to sail round the world ; 

“ In order to see whether we had kept an exact account of the 
days, we charged those who went ashore to ask what day of the 
week it was, and they were told by the Portuguese inhnl>itants of 
the island that it was Thursday, which was a great cause of 
wondering to us, since with us it was only Wednesday. We 
could not persuade ourselves that we were mistaken ; and I was 
more surprised than the others, since having alwa>’s been in good 
health, I had every day, without intermission, written down the 
day that was current. But we were afterwards advised that there 
was no error on our part, since as we had always sailed towards 
the west, following the course of the sun, and had returned to the 
same place, we must have gained 24 hours, as is clear to anyone 
who reflects upon it.” antonio pioafetta 

To avoid confusion, the world has been divided into time belts, 
and an International Date Line fixed at the 180th meridian of 
longitude, in the Pacific Ocean, where by universal agreement 
the new day begins.* Thus if it is Monday 2 a.m. in Alaska, it 
is Monday 5 a.m. in San F'randsco, Monday 9 a.m. in Halifax, 
Monday 1 p.m. in London, Monday 7 p.m. in Calcutta, and 

‘ The International Date Line runs for convenience entirely through water, 
and thus deviates in certain ports from the ISUth meridian. This is in order 
that the tip of Siberia may have the same day as the rest of the countiy, the 
Aleutian Islands the same day as Alaska, the Fiji and Chatham Islands the 
same day as Australia. 
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Tuesday has just begun in New Zealand and eastern Siberia. 
The time belts ensure that areas of certain sizes covered by a 
limited number of meridians keep uniform time, instead of each 
spot in those areas having its own time. For example, every* 
where in Britain adheres to Greenwich time, the clocks in Fire 
arc set 25 minutes earlier, and throughout Egv pt they are two 
hours later than those of Greenwich. Travellers in ships sailing 
westwards or eastwards are advised every 1,000 or 2,000 miles 
to put their watches one or two hours backwards or forwards 
according to the direction in which they are going, so that vvljcn 
they arrive at their destination their watches agree with the lime 
of the country. Those who go on world tours find th.ai they 
have altered their time by 24 hours. This is noticed most at the 
Date Line, where a day is “ lost ” if travelling westward, or a 
day " gained ” if journeying eastward. 

“ On Wednesday we crossed the International Date Line. To 
go to bed on Wednesday night, and wake up after a normal 
sleep of eight hours, to find that it is Friday morning, is somewhat 
puzzling at first sight, but is precisely what happens to everybody 
when crossing the Pacific Ocean in a westward direction.’’ 

C. W. COLl-INSON 

The Revolution of the Earth. — Our rotating earth re- 
volves round the sun, and the period of each complete revolution, 
during which it rotates 366^ times, determines the year. 

Every year most parts of the earth experience periodically hot, 
warm, coo! and cold seasons, long and short days, and corres- 
pondingly the sun is seen higher and lower above the horizon at 
noon. These variations are due to the permanent tilt of the polar 
axis, which is not at right angles to the earth’s orbit but inclined 
at an angle of 23| degrees from the vertical. This causes diflerent 
parts of the world to be inclined altemaicly towards and away 
from the sun as the earth travels round it. If the earth were to 
revolve with its axis in a perpendicular position, we would not 
have different seasons nor any of the changes connected with 
them. 
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The earth yearly docs the same journey round the sun. Accord- 
ingly by examining the conditions in various places over the 
world at certain dates during a single revolution, that is for a 
period of one year, wc learn what happens everywhere e\ ery 
year as a result of the tilt of the polar axis. 

March 21. — On this day the position of the earth in its orljii is 
such that the polar axis lies parallel with the sun. To a person 
at the equator the sun appears to rise exactly in the east, to mount 
the sky until at noon it is directly overhead {i.c., in the zenith . 
and to set due west. At both the North and South Poles the tip 
of the sun’s edge is seen to circle right round the horizon, without 
rising or setting during the 24 hours. Evcr>'whcre in the world 
except at the poles day and night are of equal length (12 hours 
each), and this day is known as the equinox (equal night) : it is 
the spring equinox of the Northern and the autumn equinox of 
the Southern Hemisphere. 

March 21 lo June 21. — During these three months, as the earth 
continues its circuit, the tilt of the axis causes the northern hall 
of the world (the Northern Hemisphere) gradually to lean more 
and more towards, and the southern half (the Southern Hemis- 
phere) to lean away from, the sun, until on June 21 the maximum 
inclination of 23.J degrees is felt. This affects various parts of 
the world in the following ways : 

I’rom March 21 onwards the sun is seen overhead at noon 
farther and farther north of the equator till on June 21 it appears 
in the zenith at Latitude 23J® North. This latitude is called the 
Tropic of Cancer, and marks the northernmost part of the earth's 
surface where at some time or another in the year the sun shines 
directly overhead at mid-day. 

A person at the North Pole who on March 21 saw the edge of 
the sun circle round the horizon for 24 hours, sees it from day to 
day slowly rise higher and, without setting, circle round the sky 
continuously until on June 21 it reaches a maximum height of 
23i degrees above the horizon (at the pole the sun is never seen 
higher than this in the sky). At the same time a slowly widening 
region round the North Pole also experiences continuous sun- 
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light and on June 21, when the inclination of the Northern 
Hemisphere towards the sun is most markedly felt, an area within 
a radius of 23A degrees latitude from the pole has sunshine for 
24 hours. This region, the “ land of the midnight sun ", lies 
north of Lat. 001’ N., which is known as the Arctic Circle. 

IVhilc on March 21 the rim of the sun on the horizon at the 
North Pole heralded months of continuous sunshine (because the 
North Pole gradually leant towards the sun), at the South Pole 
it marked the beginning of the long dark period (because the 
South Pole started to lean away from the sunb After March 21 
the sun is not seen cither at the South Pole or in an area encircling 
it which gradually increases in extent until, on June 21, the 
district within a radius of 23.1 degrees latitude from the pole has 
contimtous darkness for 24 hours. This region lies south of 
Lat. (hi.J’S., which is known as the Antarctic Circle.^ 

As during this period the northern hemisphere leans more and 
more towards the sun, so all places in this half of the world re- 
ceive daily slowly increasing amounts of sunlight, and sec the sun 
at noon ever higher in the sky.® At the same time, as the southern 
hemisphere inclines away from the sun, cvery>vherc in that half 
of the world receives daily less and less sunlight and sees the sun 
lower in the sky at noon. With every mile farther north or 
south of the equator the days arc longer or shorter until at the 
poles there is, in the north, continuous day, and in the south, 
continuous night ; and the difTcrcnce increases after March 21 
until the inclination of cither hemisphere is at its maximum on 
June 21, which therefore is the longest day in the northern and 
the shortest day in the southern hemisphere. The earth's position 
on June 21, the end of this period, is known as the solstice ; it is 

* The areas in the Arctic and Antarctic Circles ore also called the polar 
rcftions or frigid zones. Outside these frigid zones e\‘er>' part of the earth has 
“ day ” and " night ” every 24 hours throughout the year, though the duration 
of the periods of sunlight and darkness varies according to distance from the 
equator and the lime of the year. 

’ The sun appears degrees higher abo\*e the horizon on June 21 than on 
March 21 in ail places north of (he Tropic of Cancer. 
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the summer solstice of the northern and the winter solstice of the 
southern hemisphere. 

June 21 to September 23. — In these three months some of tlie 
happenings of the previous period are reversed. 

From June 21 onwards the sun is seen overhead each day far- 
ther south of the Tropic of Cancer until on September 23 it is in 
the zenith at the equator again. 

At the North Pole the sun appears to circle lower and lower 
in the sky and at last, after six months of continuous sunshine, 
only the sun’s rim is visible above the horizon. At the Soutli 
Pole six months’ continuous darkness ends on September 23 when 
the lip of the sun is seen again. 

Days shorten in the northern and lengthen in the southern 
hemisphere as the tilting polar axis gradually returns to a position 
parallel with the sun. 

On September 23 the conditions of March 21 are repeated 
throughout the world. Although at the equator da>'s and nights 
are of equal length at ail limes of the year, it is only on these 
two dates that the whole world e.xccpt the poles enjoys daylight 
for 12 hours and darkness for 12 hours. The position of the earth 
on September 23 is the autumn equinox of the northern ami 
spring equinox of the southern hemisphere. 

September 23 to December 21. — Conditions in these three months 
are the opposite of those that occurred from March 21 to June 21. 
The northern half of the world inclines away from, and the 
southern half towards, the sun. 

After September 23 the sun appears daily in the zenith at 
noon farther south of the equator until on December 21 at mid- 
day it is seen directly overhead at Lat. 231® S. (the Tropic of 
Capricorn). South of this point the sun is not seen in the zenith.* 

During this period a gradually increasing area surrounding 
the North Pole has continuous darkness, and a proportionate 

'Just as it u not seen in the zenith at any place north of the Tropic of 
Cancer. 'I'hc area between the Tropics of Cancer and Capricorn, wliere at 
some place or another the sun appears directly overhead at noon, is called the 
Tropics. 
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area at ilic South Pole has continuous daylii^ht. At the same time 
(lays slow ly become shorter in the northern hemisphere and longer 
Ml ilie soutliern licmisphcrc. 

On December 21 llic conditions arc the revei-sc of June 21. It 
is tile \i iiiiet solstice of the northern and the summer solstice of 
the soutliern licinisphere. 

Dtnitibcr ‘1\ lu Mtmit 21. — Evcr^'tliing that happened in the 
not them hemisphere from June 21 to September 23 now lakes 
place in tlie southern hemisphere, and cvcrytliing that then 
oeeuried in the southein hall of the world now prevails in the 
iiorthein half. After December 21 the sun daily appears at noon 
laiiher north of the 'I'rojiic of Capricorn until it is seen in the 
yenith at the e<|uator at mid-day on March 21. 

The seasons in the two hemispheres arc always the opposite of 
each other. I'or instance, January means sunshine and hot 
we.ither to Australians, but to Hritons it is the bleakest and 
coldest month in the year ; similarly July suggests opposite 
weathers to the two nations. If a person yearly were to live in 
the northern hemisphere from March 21 to September 23, and 
ill the southern hemisphere from September 23 to March 21. he 
would always have mild or hot weather and never see a winter ; 
.iltci natively, if he were to dislike hot weather, he would simply 
icvei-sc the dates of his sojourn in the two places, and thus enjoy 
contintious cold weather. 


* % 


7 he Earth's Elliptical Orbit. — Although we speak of the earth 
circling ” or going “ round '* the sun, its course or orbit in 


reality is not a circle but an ellipse. At certain points in its course 
the earth is nearer to the sun than at others. In September and 
March it is 93 million miles away from the sun, in January 
911 million, and in June 941 million miles. On account of this, 


in the northern hemisphere winter is slightly less severe, and sum- 


mer a little more moderate, than in the southern hemisphere. 
Ejye- H'ilruss Accounts . — Here arc some accounts of the cITects of 


the earth’s revolution and tilling polar axis. A traveller describes 


what he saw when approaching the equator : 

“ As you drop down from latitude 40 to latitude 20 there is 
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a marked change. The water is bluer, the sky higher, and the 
upper zenith Is filled tvith clouds that drift in curls and wisps and 
wings not usually seen at the north. Dropping down 10 degrees 
larther totvard the equator you find the sun at noon so nearly 
overhead that you can hardly sec your own shadow. .\t 0 o'clock 
the sun goes down straight into the west, or a little north or 
south ol west dependent upon the season of the year. More- 
over, it goes down and goes out speedily though often there is an 
after-glow in the upper sky.” john c. va.n dykt 

The following are descriptions of experiences in the polar regions : 
‘‘ The weather was getting hotter with 23 hours of sunshine — 
the Arctic Midnight Sun. It seemed impossible to go to Ijccl in 
sunshine at 11 p.m.” nevill a. i>. armstro.ng 

“ The longest summer’s day here is of a great length, without 
any dark night, so that in July all the night long wc might 
perfectly and easily uritc and read whatever pleases us.” 

SIR martin FROBISHER 
‘ The day had still been long in October, but in Decembei it 
shrank to some three to four hours, and by the end of the month 
was reduced to a menacing short hour and a half of twilight.” 

ALEXv\.\DER moronov 
“ The going down of the sun isn’t the sudden spectacular event 
that so many people seem to imagine ; there’s no abrupt walling 
off between night and day. It is just a gradual, lingering passing 
of one, and a slow w'ashing in of the other, like the ebb and flow of 
an infinite tide. Days after the sun set for the last time a great 
twilight expanded at noon, diminishing a little bit each day until 
there was Just a watery crimson smear at noon on the horizon. 
Hut even at midwinter day that stain, overlaid with a faint 
yellowish glow, still persisted on the horizon.” R. e. bvrd 

“ The upper edge of the sun appeared above the horizon 
to-day, after an absence of 89 days ; it was a gladdening sight.” 

F. L. .m’lintock 

“The return of the sun in polar regions is a very real and 
important event. It changes the outlook on life of every indi- 
vidual, for foul weather is robbed of its terrors.” R. f- scott 
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Eclipses. — As the moon circles round the canh, and the 
earth (with the circling moon) revolves round the sun, some- 
times the earth passes exactly between the sun and the moon, and 
prevents direct sunlight from reaching the moon and being 
reflected to us, so that we cannot see tlic moon shining during 
the short period it passes through the earth's sliadow. This is 
called a lunar eclipse. At such times the moon can be seen 
glowing a dull reddish colour because of the indirect (refracted 
sunlight it receives through the earth's atmosphere. 

SomctinK*s the moon passes bel\\een the sun and the earth, 
and blots out from our sight a part or all of the sun, tiuis causing 
a solar eclipse. A solar eclipse can be of three kinds : partial, 
when an edge of the moon comes between us and the sun and wc 
cannot see an arc of the sun ; annular, when the moon passes 
in front of the sun and covers all but an outer ring ol it ; and 
most impressive of all a total eclipse. As the moon is much smaller 
than the sun, a total eclipse is visible only for a few minutes frotn 
a small area on the earth, usually a band of about UK) miles 
'vide. The moon’s path docs not cross that of the earth horizon- 
tally but is inclined at an angle to it, and this is the reason \vhy 
we do not have monthly eclipses every time the moon goes round 
the earth. Solar eclipses of some kind, however, occur several 
times a year, but a total eclipse takes place only about once every 
18 months. Here is a description of a recent solar eclipse : 

" I noticed the beginning of the partial eclipse. 1 his phase 
lasted for about an hour, the sun appearing at fint as if someone 
had bitten a piece out of it. This piece was getting bigger and 
bigger, while the sun assumed the shape of a crescent that was 
getting smaller and smaller. The temperature now began to 
drop. ‘ Totality ’ had begun. Through my field glasses I caught 
a glimpse of ‘ Bailey’s Beads ’. The moon's surface is not uni- 
form ; it has valleys and mountains. Thus when the moon s 
disc is just inside that of the sun, the combined arcs arc not 
exactly coincident. There are glittering little ringlets lit up by 
the covered sun. These are the famous ‘ Beads ’. As the circle 
of the moon became concentric with that of the sun, the corona 
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shone in all its glory. The brilliant ring and its wonderful 
streamers provided a spectacle I shall never forget. Suddenly, 
there c.une a complete change. The bright lines of the coronal 
spectrum turned dark. We had reached the * third contact ’ and 
the sun was emerging again. During the comparative darkness 
ol the ‘ total eclipse ' it was possible to see Mercuiy, \’enus and 
Mars in the neighbourhood of the sun.” stDNEy i. luck 

Cji.ootxs A\n M,\ps. — As the earth is spherical in shape, the 
most satisfactory model of it is a globe. But globes would have 
to be made very large to show many details, and they arc loo 
tmwieldy for use by ait men, motorists, sailors and ti avellcrs. For 
these rea.sons we use maps, which represent on a flat surf.tcc the 
features of areas at reduced scales. We can have maps of any 
sj/e anti show on them as many details as we desire, and also 
fold the maps or have them in a book. 

But maps, especially those of the world, have their particular 
ilrawbacks. If we made a globe of thin paper and attempted to 
o[)en this out flat on a table like a map, we would (ind that in 
flamming out the paper it would be lorn and leave spaces be- 
tween the separated edges ; if we now tried to patch up these torn 
places l)y ptitting other slips of paper to fill the gaps, we would 
discover that in these places we have enlarged the countries or 
seas and made them out of proportion to the areas that were not 
lorn. This is tlie problem that has faced map-makers, and they 
have produced diflVrcnt kinds of maps. 

One of these is Mercator's Projection, in which the lines of 
longitude arc not drawn converging at the poles as shown on a 
globe, and so the areas arc distorted. North America appearing 
very much bigger than South America, and Greenland almost 
as large as AInca. Another map is Mollwcidc’s Projection, 
where the lines of longitude meet at the poles, but they arc 
drawn much too curNcd towards the edge of the map, and so 
not the areas but the shapes of countries arc distorted, for ex- 
ample Alaska is made to look small and squat, and New Zealand 
has an attenuated appearance. Yet another map, the best so 
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far made, is Goode’s Homolosinc Projection : iliis shows tcai^, 
such as we obtained when flattening out the paper globe, l)ut the 
tears arc few and placed in the oceans, and thus both the shapes 
and areas of the continents arc drawn practically correct.* 

Maps that show only parts of the world are less difficult to 
make accurate. For instance, il we cut out only a section lioni 
our paper globe (the British Isles, India, Australia, or any other 
country), we would find that it would flatten out without tearing, 
and we can draw enlargements of it without altering the shape 
or area, and thus have more room on it for minor details. The 
smaller the area that is cut from the globe and enlarged the more 
accurate is the map. 

With all maps an important point to remember is that \\’hat 
we sec on paper is a representation of a large area within a small 
compass. This reduction in size is called the scale. The sizes 
of the maps alone arc no guide to the extent of the areas presented, 
for in the self-same atlas on one page might be a map of the whole 
world, on another that of India, and on a third Switzerland, yet 
these places have by no means equal areas. It is by looking up 
the scale of each map that we obtain an idea of the actual size of 
the place ; on the map of the world 1 inch might represent 
:i,000 miles of the earth’s surface, on the map of India 1 inch might 
equal 300 miles of that country, and on the third 1 inch might 
equal 24 miles of Switzerland. When consulting maps of coun- 
tries in text-books and atlases, the scale of the map should 
always be noted, and reference made to the map of the world 
to realise the proportionate size of the country. 

EXERCISES 

1. Explain shortly the meaning of : the earth’s inclined axis, 
barysphere, magma, fossil, glacial age, dinosaur, parallel of 

‘ Examples of these :md other maps are given in this book. Although 
in thc« examples the lines of longitude arc omitted in order to show up 

other details clearly, a comparison between them will reveal distinctly their 
differences. 



l.uilucic, meridian ot loni^itudc. international date line, lunar 
eclipse, solar eclipse, scale ol a map. 

2. How can we prove the earth is round? 

3. C;ivc reasons lor the belief that the continents drifted. 

4. What causes day and night? 

r,. Rewrite, filling in the missing words ; 

'I hc earth is — in shape. I he always points to the 

North Star, and as the earth revolves rovind the — , the nortlt 

pole and south pole sometimes and sometimes the 

sun. When the north pole inclines towards the sun, the nor- 
thern hemisphere enjoys its — , and the sotithern hemisphere its 
— . When the north pole incline's away from the sun, it is — in 
the northern and — in the southern hemisphere. The earth 
takes a — to complete each revolution round tlie sun, and it 
also — once every — hours. Its rotation causes parts of the 
world alternately to receive — and be in — , hence our — and — . 

COMPOSITION 

Give your views on : “ Time Nvould not pass if the earth and 
universe were stationary’.” 

LOCAI. STUDY 

Find from a map the approximate latitude and longitude of 
your home. Keep an account of the apparent height of the sun 
at noon (summer and winter) above the horizon. 

HANDWORK 

Draw a sketch map of your neighbourhood to show the shortest 
route from your home to the school. 

Drawings of any fossils, etc., seen in a museum. 

GAME 

One person gives the latitude and longitude of a number of 
towns, and the others find out and write down the name of the 
town, the country and continent in which it is situated, whether 
it is an inland city or a seaport, and the nearest river. 
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CHAPTER THREE 

LAND: ITS COMPOSITION 

Rocks. — The earth’s crust, the land on which we live, is 
known as the lithosphere. It is composed of rocks, which are of 
many kinds and of varying textures and colours. A walk in the 
country, by the sea, or among the buildings of a town, furnishes 
specimens of some of them. Sandstone is usually reddish in 
colour, coarse-grained and rough to the touch ; limestone and 
chalk arc white, inclined to crumble and slippery to walk on ; 
granite is grey, firm, and contains specks that glitter in the light : 
basalt is black and extremely hard ; marble is very smooth and 
either white or delicately tinted ; slate is blue-grey in colour, 
and though hard, splinters easily. Observant travellers notice 
that the scenery of a region is due largely to its rocks. 

“ I think there is somewhat peculiarly sweet and amusing in 
the shapely figured aspect of chalk hills in preference to those of 
stone, which arc rugged, broken, abrupt and shapeless.” 

GILBERT tVIIlTE 

Rocks arc classified, according to their origin, into three 
groups : sedimentary, igneous and metamorphic. 

Sedimentary Rocks, the commonest variety, cover the greater part 
of the earth’s crust and extend in many places for depths of 
several miles. Sandstone, limestone, shale and coal belong to 
this class. They arc formed by the accumulation ofw’aste matter, 
and arc therefore arranged in layers or strata, which makes them 
easily recognisable.* One layer of waste settles and is covered 
by another, then by another and another, until in the course of 
time, through pressure and the action of rain or water, the par- 
ticles are welded together and form a rock mass. Usually the 

* The layen may be lilted, folded, c\c,, by earth movcmcnls. 
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waste siufT (sand, nuid, silt, pebbles, bits of rock, the remains of 
j)l.iius and animals, etc.) is deposited in a swamp, a lake or 
shallow sea. beiiiK carrietl there by streams and rivers. Some- 
times it accumulates on land and is added to by waste blown 
tlicre by the wind, or left by streams that overflow their banks 
during times of AockI. Scdiinentar>’ rocks are inclined to lx* soft 
and porous, unless like coal they have been buried deep and sub- 
jected to great pressure. 

Limestone is a sedimentary' rock of special interest. It is com- 
posetl of the remains of the shells and skeletons of sea creatures, 
and has usually been (brmed under clear sea water. 

" What struck me abotit Cettinjc* was the extraordinapN’ 
whiteness and cleanliness of everything. It was partly due to 
the wonderful clarity of the air and partly to the light colour of 
the limestone, both in the rocks and mountains and in the houses 
and cottages which arc built of it. The streets and roads thetn- 
sclvcs seemed white also.*’ Paul fdmonds 

'■ It is a frightful stretch of country.* The rock is honey- 
combed and stands on end ; it forms fissures and craters, and 
every step has to be watched, for the limestone edges arc as sharp 
as broken glass. I'herc arc no running streams, no \vatcr, for 
the rain seeps immediately through the limestone. A stunted 
and tangled growth covers it all, with the geru palm predomin- 
ating. The reader has probably seen limestone caves somewhere, 
and if he can visualise a mountain barrier of such formation 
rising in places to 8 or 9,(Kgl feet, he will arrive at some idea of 
what this terrible country is like.” j. c. hides 

Igneous Rocks arc those which have solidified from a molten 
stale. Some, like lava, have come forth from volcanoes or through 
fissures in the earth’s crust. Others, like granite, appear when 
their covering layers of sedimentary rocks have worn down. 
Igneous rocks arc always extremely hard and impervious. 

Mefamotphic Rocks, as their name suggests, arc rocks that have 

' A town in Monirnegro, Jugoslaria. 

* A section of the island of New Guinea, north of Australia. 
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undergone some kind of transformation from their original state. 
They arc sedimentary and igneous rocks which, owing to earth 
movements, have been buried very deep and altered by the 
action of heat and pressure. Limestone changes into the meta- 
morphic rock marble, clay into slate, etc. 

Soil. — Soil is finely-ground rock usually containing decomposed 
plant matter. Soils may be a few inches or many feet deep, and 
vary according to the kinds of rocks from which they arc derived. 
Often they consist of a mixture of dilTerent types of rocks, for in 
addition to being formed on the spot by the breaking up of local 
rock (see p. 99), they arc sometimes carried there by rivers and 
glaciers or by the wind. 

The consistency of all soils is not the same. Sandy soils (usually 
reddish or yellow in colour) arc loose and therefore light to 
handle, but as water drains through them rapidly, they are apt 
to be dry. Clay soils (reddish-brow’n) arc heavy, hard to dig, 
hold any water they receive, and l>ccomc water-logged if the 
rainfall is heavy. Loam (black), a mi.xturc of sand and clay 
containing much vegetable mould, is extremely fertile. Peaty 
soil (black) is difficult to cultivate because it contains much 
moisture and undccomposcd vegetable matter. Volcanic soils 
(black), caused by the decay of lava, arc very productive. Locs.s 
(yellow), the name given to w'ind-borne soil, consists of sand and 
clay mixed. In the last century geologists puzzled for many 
years over the way loess was formed, but now it is no longer a 
subject for speculation. 

“ Sandstorms raging through the centuries arc supposed to 
have made the loess formation which is so characteristic of 
Chinese Turkislan, and so amenable to the spade of the culti- 
vator, when irrigated. The countless layers of compressed sand 
are capable of producing splendid crops. The loess is also most 
useful in another way ; for, when mixed \vith chaff and water, it 
forms the staple building material.” ella and sir Percy sykes 

The type of soil in a district helps to determine the kind of 
crops that can be grown there. 
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MAN’S USE OF LAND 

The earth’s crust not only provides man with a place on whicli 
to live, and with soil in which to cultivate his crops, but also 
with many of the necessities of life. 

The Rocks. — Such rocks as sandstone, limestone, granite, 
marble and slate are quarried for building material ; limestone 
and clay are made into cement ; different kinds of clays arc 
used for brick, tile, porcelain and china making ; sand and grav’d 
for road making and the manufacture of concrete ; and sand for 
glass making. 


The Mineral Fuels. — Two of the most valuable commodi- 
ties obtained from the rocks are the mineral fuels coal and 
petroleum. 

Coal is important both as a fuel and for the substances manu- 
factured from it : gas, ammonia, benzol, and especially coal-tar 
from which are derived drugs, dyes, perfumes and explosives. 
Coal consists of petrified vegetation and is therefore, as we have 


seen, a sedimentary rock. It varies in type according to the 
depth and length of lime it has been buried, and the amount of 
heat and pressure to which it has been subjected. There arc four 
main kinds : peat, lignite, bituminous coal and anthracite. 

Peat is vegetable matter in the first stage of its transformation 
into coal. It consists of a mass of tightly-packed decayed plant- 
roots and fibres. It is cut from bogs and swamps, and after 
^n^'ng, used locally for domestic fires in such countries as Eire, 
north Germany, northern Denmark, Lithuania and Russia. 

Lignite or brown coal is vegetable matter in an advanced stage 
of development into high grade coal. It is fairly hard and ob- 
tained from mines, but when burnt leaves much ash — four tons 
of it are needed to give as much heat and power as one ton of 
bituminous coal. But it can be used for the manufacture of gas, 
coal-tar, ammonia, benzol, pitch and briquettes. Great use is 
made of the large lignite deposits in Germany. 

Bituminous coal is the ordinary good coal used for ships, 
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cniiincs, iron5mrlting, maiuifacturins and domestic purposes. 
Much of the coal used in homes is liiluniinoiis coal. I'hcic arc 
o I course various Rradcs of it, some belter titan others. Nearly 
<*\cry country in the world contains some coal ; the greatest 
produters aie (ireai Ihitain, Germ«tny, the United States and 
Russia.* 

Anihiaciio is the h.udest kind of coal ; it burns with vcr>* 
little smoke, gives intense heat, and leaves little aslt. It is used 
in blast furnaces, liners, and tor such domestic purposes as central 
heating. It is mined in South Wales, the Western United States 
.ind Ktjssia. 

l\ tfuUum or mineral oil is of great importance as a fuel because 
it can lie tiansportc'd easily, liurns almost \\itbout smoke, and 
l('a\'es n<i waste ; from it ate prmhiced petrol, parallin, benzine, 
keiosene, vaseline, etc. It is believed to be deiiNcd from the 
letnains of liny onc-celled plants or animals uhich, millions ol 
N ears ago, were cover ed by layers of rocks and have since decom- 
posed into thick liquid. The chief petroleum-producing countries 
are the United States, the U.S.S.R., W'nezucla, Rumania, Iran, 
the Dutch East Iiulics, Ihirina and Mexico. 

Petroleum is also obtained from oil shalr, that is rock sshich 
is impregnated with oil but contains no liquid that can be 
pumped oil. There arc deposits of oil shale in south-east 
Australia, the Baltic stales, Russia and Scotland. 

In iniiny places ftaturol gos is present with petroleum. Gas is 
used lor lighting, healing and power. 

Ayf>h(ilt or pitch is foutid in some places near the oil-fields. It 
is not a fuel, but consists of petroleum mixed with and acted on 
by oxygen Iroin the air. 'Fhc asphalt lake of Trinidad is the 
most important in the world. 

This spot (the asphalt lake in Trinidad) has been described 
as one of the wonders of the world. The asphalt is hooked out 
in chunks with a pick. The lump so delved is lifted up with the 
h.inds and thrown ignominiously into a truck. These trucks run 

' The roiinirirs mentioned here nnd subsequently in this chapter are 
arr.ingcd in order of ihcir output. 




Cou/Usy of th< imprri^ !nMul4 


THE TRINIDAD PITCH LAKE (pa«e W) 



60 


THE WORLD 


on rails and sleepers across the lake. On each side of the truck- 
way a irouKh or trench is produced by the labours of the men 
with tlic picks. This trough rapidly fills again level and solid, is 
again dug out only to close in once more. It thus becomes about 
that although the asphalt is being removed at the rate of KMbOOO 
tons a year, the lines of the rail need never to be altered in direc- 
tion. The lake, like the Burning Bush, is not consumed.” 

SIR FREDERICK TREVES 

” In the pools left by the rain tlie gas comes bubbling up with 
a queer humming sound, and in these pools arc the pitch fish. 
They are liny creatures, and when one pool dries up they wriggle 
their way at night, when the asphalt is moist with dew, into the 

next.” OWEN RUTTER 

Tiif. Minerai-S. — All rocks and rock-waste contain mineral 
m.ittcr, though the majority have only very small amounts in 
them. I'lie red colour of some sandstone and soils is due to the 
presence of small quantities of Iron, the glitter of granite to specks 
of cjuartz, and so on. 

\N'hcn rock masses arc disturbed by earth movements, gases 
and water-vapour escape from the magma into the earth’s crust, 
bringing with them in solution other matter contained in the 
magma. The matter thus brought up later cools and crystallises 
among the rocks, forming veins of minerals, or mixes with the 
rocks and produces ores. These arc the larger deposits of miner- 
als generally used by man, which become available when the 
mountains get worn down, when the land is gashed by internal 
disturbances, or when they arc carried by rivers and streams and 
deposited in their valleys. 

There seems to be no definite rule as to which rocks contain 
minerals in sufficient quantities for commercial utilisation. 
Generally speaking, the mountains that were formed in the ear- 
liest earth movements and have since been much worn down are 
richer in minerals than those that came into being during later 
disturbances, though in some places the latter also contain vast 
deposits. However, so far, certain substances such as radium, 
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chromium, cobalt, asbestos and diamonds have not been dis- 
covered among the “ newer ” mountain ranges. 


Afelals 

Iron (a hard blackish-grey metal) is one of the most abundant 
of minerals, and is mined in many countries. It is produced in 
large quantities by France, the United States, the U.S.S.R., 
Great Britain, Sweden, Luxemburg, Germany, and Spain. Iron 
is one of the most important minerals because it is needed for 
making all our machines, trains, ships, bridges, large buildings, 
and many of our domestic necessities from pins to bedsteads. 
It IS found as an ore (i.r., mixed with other substances), purified 
into pig-iron or cast-iron by smelting in furnaces, and then hard- 
ened into steel by mixing with it small amounts of other minerals 
such as manganese, chromium, tungsten, cobalt, nickel, vanadium 
and molybdenum, the hardening substance being chosen accord- 
ing to the type of steel required. As regards these substances used 
in the manufacture of steel, manganese is exported by India, 
Brazil and Spam, and is also used for paint-making and in the 
electrical industry ; chromium is mined in Jugoslavia, Russia, 
India and Rhodesia, and used for dyeing, tanning, and making 
paint and furniture; tungsten or wolfram is obtained from 
Portupl, Bolivia, China and Burma, and used for chemical 
and electrical apparatus ; vanadium is mined in Peru ; cobalt is 
exported by Canada and used in the manufacture of paints 

and pottery, and this same country supplies practically the 
whole of the world s nickel. ^ 

Aluminium (white) is obtained from the ore bauxite, which is 
mined in France, Russia, Italy, the United States and the 
Guianas. It is used for making kitchen utensils, aeroplane and 
motor-car parts and electric appliances. 

Antimony (white) is derived from various ores, deposits of 
)^hich exist in France. Jugoslavia, Bolivia and China. It is used 
»n medicine, for mixing with and hardening other metals, for 
\ulcanising rubber, and for making pewter and paints. One 
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kind of antimony (aniimonitc) is used in eastern countries for 
darkening the eyelids. 

Copper (reddish-yellow') is used for domestic appliances, elec- 
tric wires, and for mixing ^vith tin to make bronze and bell-metal, 
and with zinc and tin to make brass. The world’s chief copper 
mines are in the United States, Canada, Chile, Rhodesia, the 
Belgian Congo, Japan, Mexico, Russia. 

Lead (soft bluish-grey) is used for water and drainage pipes, 

for type metal, and with antimony and tin to make pewter. I'he 

world s main supplies of lead come from the United States, 

Australia, Mexico, Canada, India, Spain, Jugoslavia, Germany, 
Bolivia. 

Mercury or quicksilver (a silvery liquid) is used for thermo- 
meters, the backs of mirrors, paint-making and in medicine. It 
IS the liquefied vapour obtained from heating the ore cinnabar, 
''hich is found in Spain, Italy and Peru. 

Tin (bright white) is obtained mainly from the ore cassitcrile, 
large deposits of which exist in Malaya, the Dutch East Indies, 
Thai, Bolivia, the U.S.S.R., South Africa, India, Tasmania. It 
IS used for making food containers, tin-plating (»>., coating iron 
'vtlh thin sheets of tin), and mixing with other metals to make 
bronze and pewter. 

Zinc (greyish-white) is used with copper to make brass, in the 
manufacture of paints and W'irc, and for galvanising or coaling 
It is obtained from the United States, Canada, Mexico, 
wliyia, Australia, India, the Belgian Congo, Germany, Jugo- 
slavia, Italy, Spain, Sweden, Poland. 


Precious Metals 

Gold is used for jewellery and coins. It is found sometimes as 
^ns in the rocks or as dust and nuggets among river gravels. 
The chief gold producers are South Africa, Canada, the U.S.S.R., 
the United States, Australia, Brazil. 

Silver also is used for jewellery, coins and plate. It is usually 
found mixed with other metals, such as lead, copper and zinc. 
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It is mined in Mexico, the United States, Canada, Australia, 
Peru, India, China, the U.S.S.R. 

Platinum (white), owing to its scarcity, is more expensive than 
gold, and is used for jewellery and in the chemical and electrical 
industries. It is found among river gravels and in grains among 
certain rocks in Colombia, the Ural Mountains of the U.S.S.R., 
and in the Transvaal. 

Radium, the rarest and most expensive of minerals, is used in 
medicine for taking X-ray photographs and for curing certain 
diseases. It is obtained from uranium or pitchblende in the 
Belgian Congo, Russia and Canada. 


Asbestos is the name given to heat resisting silky fibres found 
among roeks in Canada, South Africa, hlanchukuo and the 
U.S.S.R., and used for making such things as fire-proof clothing, 
curtains and cooking mats. The fibres arc the crystals of sub- 
stances formed from mixtures of iron, magnesium, silica, etc. 

Kmery (greyish) is a substance that is first powdered and then 
used for polishing. It is a mixture of aluminium and other 
substances, and is obtained from Greece and Turkey. 

Graphite (black), mined in the United States, Germany, 
Ck-ylon and Chosen, consists of almost pure carbon, and is used 
for the lead of pencils, electro-plating and electric appliances. 

Meerschaum (whitish), obtained from Turkey, is used for mak- 
ing pipe-bowls. It is a mixture of magnesium and silica. 

Mica (of various colours) is used in the electric industry, for 
paint-making and as a lubricant. It is made up of mixtures of 
several substances (silica, aluminium, potassium, etc.), and the 
chief deposits arc in India. 

Sulphur (yellow) is used medicinally and for making sulphuric 
acid for the manufacture of matches, dyes, glass, and wood-pulp 
products. Most of the world’s sulphur is supplied by Italy and 
the United States. 

Salts of various kinds are found in many areas. They are the 
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vhitish substance left behind when lakes or shallow seas dry up 
o^ving to the evaporation of their waters. Salts therefore are ob- 
tained from the beds of former salt lakes or the margins of present- 
day salt lakes. In the case of lakes or seas that dried up millions 
of years ago, their salts have been covered by layers of rock and 
soil and can now be obtained by mining. The two chief kinds of 
salts are common salt and the mineral fertilisers. 

Common salt is an essential ingredient of our food, and is also 
used for preserving meat and fish, in the chemical industry and 
in the manufacture of glass and pottery. It is obtained from 
mines, salt lakes and coastal lagoons throughout the world. 

The mineral fertilisers are used, as their name suggests, for 
increasing the fertility of the soil, but they are also of importance 
in the rnanufacturc of various chemicals. The three main kinds 
are . nitrate of soda, obtained from the substance called caliche 
(which also contains iodine) found only in the Atacama Desert 
of Chile ; potash, mined in France, Germany, Russia and the 
United States ; phosphate, obtained from deposits in Russia, 
Florida, and some of the Pacific islands. 


Precious Stones 

Precious stones are the crystals of various substances. 

Diamonds, the most expensive stones and the hardest substance 
known, arc crystals of pure carbon. It may be interesting to 
remember that graphite also consists of carbon, so does soot and 
lamp black. The “ best ” diamonds, that is those “ of the first 
water ”, are colourless ; less costly stones may be yellow or red. 
Diamonds arc obtained from South Africa, the Belgian Congo, 
Angola, Brazil and the Guianas. 

Rubira (red), sapphires (blue), topaz (yellow), turquoise 
(greenish-blue), emeralds (green) and amethysts (purple) arc 
^mply crystals of certain compounds of the metal aluminium. 
Other kinds of emeralds and amethysts are the crystals of a variety 
of quartz (the substance that glitters in granite). Quartz crvstals 
also form opals, which arc milky in appearance and shine'with 
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dificrcnt hues when reflcctintj lifiht. Rubies and sapphires arc 
mined in Burma, Thai and French Indo*China, emeralds in 
Colombia, topaz and turquoise in Iran and the United States, 
and opals in Australia. 

The so-called semi-preciotis stones arc in reality merely pieces 
of coloured rock, cut and polished to show their beauty. Jade 
(preen) is a mixture ofcalciutn, mapnesiurn and iron ; apate, onyx, 
jasper and cairnporm are difTerent forms of quartz ; lapis lazuli, 
moonstones, parneis and aquamarines arc varieties of silica ; jet 
(black) is a kind of lipnitc or brown coal. 

Amber (polden) is in a class by itself. It is not a true mineral, 
for it is petrifictl resin, that is drops of sap from loop dead pine 
trees that have been transformed into stone. It is collected on 
the seashores of North Germany and the Baltic states. 

The Elements. — Substances that cannot be decomposed are 
known as elements, and so far about 70 of these have been found 
and listed. All metallic minerals arc elements, so arc sulphur 
and pure praphite (carbon) amonp the non-metals, atid so is 
diamond (carbon) amotip the precious stones. The mineral- 
fuels, the non-metals other than sulphur and pure praphite, and 
the precious stones other than diamonds arc all mixtures of two 
or more elements. 'Fhe earth’s crust consists of elements in the 
following percentages : oxygen 50, silicon 25, aluminium 8, 
iron 5, calcium 8, potassium 2, sodium 2, magnesium 2, all 
others 3. 


EXERCISES 

1. Give a short account of the mineral fuels. 

2. State how soil may be formed. 

3. What arc : lava, loess, peat, lignite, bauxite, wolfram, 
pewter, brass, bronze, radium, asbestos? 

4. Describe briefly any six important minerals. 

5. RcuTitc, filling in the missing words ; 

The earth’s crust consists of — . These are of — classes : — 
rocks, such as sandstone, formed by — of waste matter settling 
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and accumulating ; igneous rocks, such as — , due to molten 
matter — ; and metamorphic rocks, such as — , made from 
sedimentary and igneous rocks which have — their former state 

owing to being in the earth. Soil is merely . The 

earth’s crust provides man with a — in which to — , with — in 

which to grow his — , with rocks for , with — and the 

coal and petroleum, and with . 

COMPOSITION 

The story of a lump of coal, asphalt or chalk. 

LOCAL STUDY 

Make a list of all the different kinds of rocks and soils seen in 
your neighbourhood. 


HANDWORK 

Prepare^ a series of sketches and if possible collect specimens of 
the rocks in your neighbourhood. 

Draw a map of the world to show the chief mining areas. 

GAME 


ne person gives the name of a mineral mentioned in this 
c apter, and the others in turn stale what they think arc its colour 
an us«. The one who gives the most satisfactory answer pro- 
vides the name of the ne.xt mineral. 
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CHAPTER FOUR 

LAND: ITS SURFACE 

Relief. The land surface of the world is irregular. In large 
areas uplifted rock masses form great mountain ranges, and these 
are cut by valleys and chasms. In some parts there is gently 
undulating country where rounded hills overlook wide dales ; in 
others, highlands flatten out their summits in to spreading plateaus ; 
and elsewhere c.xtensivc lowlands a few feet alxjve sea-lcvcl 
stretch flatly to the horizon. In a few places the surface is hol- 
lo\\ed out into depressions and one can walk on dry land many 
feet below sea-level. Thus we have impressive contrasts : moun- 
tains and valleys, plateaus and plains, but compared with the 
size of the earth this relief is insignificant, for even five miles high 
mountains on the earth are proportionately less than the wrinkies 
on a withered apple. About J of the earth’s crust consists of 
mountains of .1,000 feet and more elevation ; of highlands 
varying in height from 600 to 3,000 feet ; and the remaining 
I of lowlands lying less than 600 feet above sca-level. 

On globes and maps, plains are sometimes shown coloured 
green, plateaus light brown, and mountains brown ; or diflerent 
shades of the same colour arc employed to suggest the various 
heights of the land, and occasionally the directions of the moun- 
tain ranges are also draw'n. On maps of small areas, however, 
often hills and mountains are indicated by contour lines. In the 
latter case a line is drawn connecting all points of the same 
altitude, then a second line through points that have a higher 
altitude, then a third through points that arc uniformly higher, 
and so on until the highest places in the district arc thus show-n ; 
according to the scale of the map, the lines may represent succes- 
sive elevations of 10 or 20 or 30 or 100 or more feet. 

71 
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MOUNTAINS 

Wc call mountains tltosc parts of the earth’s crust that liavc 
heii’hts of.'htXKt or more feet above sea-level. Mountains do not 
often orcui singly, but in groups and ranges. One range may 
stiet< h loi lumdreds of nrilcs across the countiy, and may or may 
not divide into branches ; some ranges run parallel to each other ; 
others from different directions merge into one. These arrange- 
ments arc due to the fact that the nrouniains were built up during 
peritKls of widespread earth movements. Often a mountain 
range runs down the coast in one countiy and disappears, to 
emerge on the other side of the sea iti another country. This 
may be due to the shil'ting apart of the coittinents already men- 
tioned (p. ;12), or it may be that the mountains continue under 
the sea. 

YofNtJ Foi DED Mountains. — The greatest mountains of the 
^vorld aie the young folded or alpine mountains. They arc 
called “ alpine ” because they were formed by the alpine earth 
movements of I'crtiary times (about :K> million years ago), 
“ youitg " because these movements are the most recent of the 
series of three known to have occurred, and “ folded ” because 
the earth’s crust was subjected to such stress and pressure that it 
buckled up into folds, as a thick tablecloth on a table will do if 
it is pushed firmly from one or two directions. 

These alpine mountains arc in two main groups. One extends 
from cast to west across Central Asia and Southern Europe, the 
other runs from north to south along the western coasts of the 
American continents. 

Asian and huroptan Young Folded Mountains . — This group is a 
complex system of ranges covering great stretches of land. Al- 
though the ranges of the two continents arc connected, for con- 
venience we will consider them separately. 

The centre of the Asian section of the system is the Pamir 
Plateau, situated in the heart of the continent where the boundaries 
of India, Afghanistan, the U.S.S.R. and Sinkiang meet. From 
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the Pamirs several mountain chains radiate out like the spokes 
of a wheel : the Himalaya, Kun Lun and l icn-Shan going to 
the east ; the Hindu Kush and Sulaiman ranges to the west. 

In eastern /\sia the Himalaya merge into the tangled high- 
lands that pass south into Burma and Indo-China ; possildy the 
mountains of the East Indies and of eastern Australia and Nc\v 
Zealand are a continuation of these same ranges. The Kun Lun 
branches into the Nanling and Tsingling Mountains of southern 
and central China, and these probably continue under the sea 
and emerge as the highlands of the four main islands that form 
Japan Proper. The Tien-Shan merges into the Khingan Moun- 
tains of North China and Manchukuo, and is continued in the 
Stanovoi, Verkhoyansk and Anadir Ranges of eastern Siberia. 

In western Asia the Sulaiman Range merges into the Zagros 
Mountains, and the Hindu Kush into the Elburz Mountains. 
The Elburz, after sending out a north-western branch to form the 
Caucasus Mountains of Europe, joins the Zagros in the Armoiian 
Highlands. From the Armenian Highlands the mountains 
branch out westwards through Asia Minor into the Pontus and 
Taurus Ranges of north and south Turkey. 

Among these mountains of Asia there are many lofty peaks. 
The Himalaya contain above a dozen of more than 23,()0(> Icet, 
including Mount Everest (29,000 feet), the world’s highest moun- 
tain. Airmen have flown over these peaks. 

The aeroplanes seemed to be enclosed within a semi-circle 
of the most gigantic mountains in the world. Just to the right of 
our aeroplane’s nose the summit of Mount Everest appeared. A 
little farther to the right stood the majestic Makalu. To the left 
was the remarkable pointed peak of Gauri Sankar. This pano- 
rama presented itself to us in its startling white beauty, glistening 
in the bright morning sunshine and making a magnifleent 
spectacle.” 

THE MARQUESS OP DOUGLAS AND CLYDESDALE AND D. P. M’iNTYRE 

The highest mountain of the U.S.S.R., Mount Stalin (24,600 
feet), is in the Pamir Plateau. 

In the Pamirs we found ourselves in a wild rocky country. 
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;^si*rn(Jc'(l, the air became ccK)lcr and more rarefied. Fast 
w.ilkinc Nvas a creat strain and running; impossible. Wo reached 
die roL^iilai snow line, and cverytlunu was da/./ling wliite." 

CLIVE niOlIAM 

('Inna's lotlicsl [xmU is in the X»uilini; Mountains. The Nan* 
lini» (oirn llie cbiel ran^e ainoni; a ma7e ol mii;ht\ hit’hlands in 
south (Hiina, wheie in the west there are many peaks about 
2tb(Min bii^h- The hii^hest so far discovered is Minya (Jonkar 
(24 ,!Mmi feet I on tiu' borders ol the Red Basin. The mountains 


liert' are also known as the Szechuanese Alps. 

Ainontt the Armenian Ilii^hlands rises Mount .\rai\it i'lO.blG 
le<’n, tanu'd tbi brim; the supposed restini; place ol NoalTs Ark. 

We came upon the kmI Ar arat of Scripture and history, one 
of the most l)eauti(ul and stately ofmounttiins. I have scon most 
ol ilic r«-lrt)i.u<‘(l nioimtains ol' ilu- ylobr, but ol ihctn all none 
picsruls a more impoMm* apficarancr titan Ararat, viewed from 
the* Ara\es ih.n washes its verv base. Most loftv mountains are 

4 

so situated that the summit can be seen oidy at a ^reat distance, 
ctr else after imieh of its height has hecn reached. The summit of 
Ar.trat, Imwever. can be seen from its very base, at a point only 
a few hnndie<l leot above the level of the sea and at a distance .as 
the bitd Hies of less than 2b miles. The mouniaitt. therefore, 
rises directly before vou to a heit»ht of over three miles in a \\on- 
(let fully impressive manner. Hy reastm of its nearness, its perfect 
symtnetry. the eveilasliiii' mantle of snow that envelops the sum- 
mit, all \ iewed through the transparent atmosphere of this retjion, 
it becomes, perhaps, the most satisfactory' mountain view on the 

Kl<lbe.” JOHN nOOKWALTER 

'] he Kuropean centre of the younK folded mountains is in the 
area between the boundaries of Franco. Germany and Italy, that 
is in the Alps of .Switzerland. From here radiate various ranges : 
westwards extend the Pyrenees and Cantabrians ol north Spain ; 
southwards the Appenines that pass through Italy and emerge 
across the Mediterranean Sea first in Sicily, then as the Atlas 
Mountains of north-west Africa, and finally as the Sierra Nevada 
of south Spain ; eastwards in two branches, one going in a 
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northerly direction to form the horse-shoe-shaped Carpathians, 
and the other southwards as tlic Dinai ic Alps of Jugoslavia and 
the Pindus and Balkan Mountains of the Balkan Peninsula. 'I’hc 
Balkan Range is continued as the highlands of Crimea and 
emerges the other side of the Black Sea as the Caucasus Moun- 
tains. 'I hese last mountains connect those of Europe and Asia, 
for, as we liavc seen, the Caucasus Range is an olVshoot of the 
Elburz Moumains of Asia. 'Ehc mountains of Europe are on a 
smaller scale than those of Asia ; the loftiest European peaks 
arc Mount Elbrtiz feel) and Mount Kazbek (Ithoor) feet) 

in the Cauc.tsus', and Mont Blanc (15,7S2 feel) in the Ercnch 
Alps. 

Thr Amfrican Yount’ Folded Mountains form the world's second 
main group of this type of mountains. They are a series of 
parallel langes along the Pacific coiists of North, Central and 
South America. 

'I'hc chief range of North America is the Rocky Mountains. 
These begin in Alaska as the Endicott Mountains, sweep south 
through Canada and the United States as the Rockies, and on 
through Mexico as the Eastern Sierra Madrc. Parallel to and 
west of these run the Coast Ranges of Alaska ; the Selkirk and 
Coast Ranges of Canada ; the C'ascades, Coast Ranges and Sierra 
Nevada of the United States ; and the Western Sierra Madre of 
Mexico. All these mountain ranges unite in the Chiapas High- 
lands in southern Mexico, and thus enter Central America as 
a single chain ; they then widen out into two or more ranges 
with plateaus extending between, until they end in low hills in 
Panama. The loftiest peak in the Rocky Mountains is Mount 
McKinley (2<),4<M) feet) in Alaska. The highest summit in the 
Canadian Rockies is Mount Logan (19,540 feet) ; in the United 
States, Mount Witney (15,000 feet) ; in Mexico, Orizaba 
(18,310 feet) ; and in Central America, Mount Tajumulco 
(13,800 feet) in the republic of Guatemala. 

The young folded mountains of South America are the Andes, 

* Mount Elbruz should not be confused with the Elburz Mountains ; the 
former is in the Caucasus (Europe), the latter in northern Iran (Asia). 
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which sweep along the entire western part of the continent. 

/ SJSt ^)f several parallel chains that combine into one 
range in southern Argentina. Their highest peaks arc almost as 
lofty iis some of the giants of the Himalaya ; Aconcagua 
feet) on the boundar>’ between Argentina and Chile, Coropuna 
(21,7(M) feet) in Peru, Tupungato {21,:}()0 feet) in Chile, Sorata 
(21,30() feet) in Bolivia, Chimborazo (2(),r)()(» feet) in Lcuador.' 

“ The cordilleras traverse the whole of South America from 
Panama to Cape Horn — an incredible distance, full of Iblds and 
humps. They are always equally remote, equally serene, equally 
overpowering, with broad tablelands in between, in wonderful 
untiring sweeps.” kasimir edschmid 

“ If the Andes are vast in size, they are immeasurable in mono- 
tony. Unbroken by variety of colour or shape their gi eat brown 
flanks lean into the distance like so many miles of scarified sand- 
paper. In five full days of tramping I never encountered a hu- 
man being.” jame-s ramsay ullman 

“ A remarkable feature of the Andes Range is that, running due 
north and south, or, at least, practically so, the eastward face or 
slope is far more steep, or abrupt, than the western. A result is 
that the rivers flowing eastward reach the central plains of the 
continent in a scries of cascades and falls, manv of which are of 
superb grandeur.” _ PAUL fountain 

Old Worn-Down Mountains. — These arc called “ old ” 
because they were formed during the Caledonian and Altaid 
earth movements which preceded the alpine movements by at 
least loo or 150 million years, “ worn-down ” because owing to 
the combined and long action of rain, snow, ice, running water, 
wind, heat and cold, sometimes the mountains’ former covering 
of sedimentary rocks has been entirely removed, leaving their 
granite bases exposed, and sometimes a mountain is all that 

* In this Ibt only the highest peak in each country is mentioned, so that the 
mountains do not represent the highest summits in the Andes as a whole. 
Peru, Chile and Bolivia each contains several mountains more than 21,000 feet 
in height. 


* 1 ^ V 'V ({ i 




' a 







78 


THE WORLD 


remains of a former plateau.' In many places these mountains 
rniijht have been worn down into uniform flatness if the alpine 
movements had not alfected them l>y upraising and rejuvenating 
them. 

The Old n orn-Dou n Mountains of the Eastern Hemisphete are situ- 
ated to the north and south of the alpine s>'stcnis : it is possible 
that they were the obstructions that caused the earth's crust to 
buckle up into the alpine ranges when the continents drifted. 

In the northern group are the highlands of the British Isles 
and Scatidinavia : the Central Plateau and the \’osges of 
France ; the Ardennes ol Belgium ; the Black Forest, Harz, 
Bohemian Forest, F.rze fJeberge and Sudetes of Germany ; the 
Urals ol Russia : and the .Altai and Sayan Ranges of Siberia. 
'Fhe highest jjeak in the British Isles is Ben Nevis (4,-4(K) leet) ; 
and in Scandinavia, (ioldhopig (S,(MJO feet). The summits of the 
\’o,sgcs reach 4,(l(K) feet, those of the Sudetes o.OtKl feet, and of the 
Urals (),ti(H) feet. The Urals form the boundary between the 
continents of Asia and Europe. 

“ From the prominence given in maps of Europe to the Ural 
chain, one is apt horn childhood to expect in these mountaitts 
something grand. The entire length of the range is about l,7tK) 
miles. Its highest peak however docs not attain to more than 
(),tKK) feet, and many parts of the range arc not more than 
2,0(10 feet above sca-lcvci.” henry lansdei.l 

'Fhe southern group of old mountains in this hemisphere arc 
in Africa, Arabia, Peninsula India and central Australia. 

“ The mountain systems of the Sahara are numerous and com- 
paratively high. The three most important groups in Central 
Sahara arc the Tibesti, Air and Ahaggar Mountaiiu. They have 
only become known in recent years, and even now have not been 
fully explored.” francis rennell rudd 

” The great mountains of Tahat and Illiman (in the Ahaggar 
group) rise 1 1 ,000 feet above the desert and majestically dominate 
the group.” byron khun de prorok 


* For this reason they arc also known as “ residual ” mountains. 
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In West Africa there are the Cameroon Mountains wlierc one 
peak is 13,000 feet hij^h. In Last Africa are many ranj'cs, especi- 
ally in Ethiopia where Ras Dashan rises to l."),t )()0 feet, and on 
the Lake Plateau where Kilimanjaro rises 10,7<M) feet, Kenya 
17,0(M) feet, Elgon 14,140 feet, and Margherita in the Ruwenzori 
Range 10,7i)0 leet. Kilimanjaro is the highest mountain in Alrica, 
and is thus seen by airmen : 

Soon, from out ol the placid green highlands, rose a towering 
height like that ol a white cloud. \Vc were droning towaids 
Kilimanjaro, and its snow-clad slopes were clear against the 
stark, sunlit sky. Snow near the equator. That woolly white 
maa rising out of the highlands ol tropical .Africa was a sight as 
majestic as anything in the Himalaya. Kilimanjaro is a solitary 
mountain. It towers above everything in the vicinity. And as 
our aeroplane droned nearer wc could sec the greenish white 
avalanches, and that knife-edged crater frozen artd sparkling in 
the sunshine.” wii.i.iam j. .makin 

The chief mountains of Arabia arc the highlands of ^’cmen in 
the south-west and the Akhdar Range of Oman in the south- 
east. 


Here (in Yemen) is a panorama of peaks and valleys, as if 
some demoniacal giant had taken a sledge hammer and smashed 
blindly right and left, leaving an overpowering, indescribable 
mass a clutter of peaks and crags, a whirl of abysses, escarp- 
ments rising behind and above each other.” amkln uiiiAM 
The main ranges of Peninsula India are the Eastern Ghats, the 
Western Ghats, and the Vindhya Hills of the north which reach 
3,000 feet. 


In the very centre of India there e.xisis a considerable region 
to which the term Highlands is strictly applicable, and in which 
arc numerous peaks and ranges for which the term mountain 
would, in any other country, be used.” j. forsvth 

The highest peak among the old mountains of Australia is 
Mount W’oodroffe (5,230 feet) in the Musgravc Range. Here the 
worn down summits, gentle slopes and wide valleys testify to the 
great age of the mountains. 



so 


THE WORLD 


'■ Flat-topped formations, mountain high, rise out of the plains 
like rnigluy grandstands. " Charles h. holmes 

The Old H'oru-Doiin Mountains of the li’eslern Hemisphere arc 
situated in the east of North and South America. The main 
ranges arc the Laurentian Uplands of Canada, the Appalachians 
ol the United States, the Guiana Highlands of \’cnezucla and the 
Guianas, and the Eastern Highlands of Brazil. In the Lauren- 
tian Uplands the highest summit, Four Peaks (0,000 feet), is in 
Labrador. The chief peak-s of the Appalachian system arc Mount 
Mitchcl (0,7 lO feet) in the Blue Ridge Range, and Mount Marcy 
(5,340 feet) in the Adirondack Range. Mount Itatiaya 
feet) is the highest mountain in the Eastern Highlands of Brazil. 

Volcanic Mountains. — \dlcanic activity is due to magma 
from the interior of the earth squeezing out through a weak spot 
in the earth’s crust. Such activity takes place when the rocks arc 
disturbed by heat and pressure. 

■' During the past ten years I have studied volcanoes, climbed 
volcanoes, flown aeroplanes into volcanoes, and lived inside 
volcanoes. These interesting features of Mother Earth arc not 
the chimneys that many people suppose them to be, extending 
upward from a fiery centre of the earth. Rather they should be 
considered as surface eruptions, the result of chemical combustion 
a few miles underground. Usually iron and sulphur shaken to- 
gether in great quantities start to burn. The water content in 
near-by rocks is thus changed to steam, whose pressure blows open 
the vent, whence issue the gases and exploded rock that make 
up a volcanic eruption.” Bernard r. hubbard 

Sometimes there is a single outpouring. The molten rock 
soaks through the surface and cools, forming a great lava field. 
This has happened in the Columbia Plateau of the United States, 
in Northern Ireland, and in the north-west of Peninsula India. 
But more often the action is on a smaller scale and repeated many 
times. The magma blows a small hole or crater in the crust, a 
little flow's out, and solidifies in a heap round the crater. Then 
further eruptions occur and more lava is belched forth, and thus 
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a cone-shaped mountain is gradually built up. Such is the 
origin of volcanic mountains. 

Weak spots in the earth s crust were formed during the great 
earth movements, for these, in addition to crumpling up parts of 
the surface into mountain ranges, disturbed the rock strata and 
caused cracks, breaks and fissures in it. All the tliree known earth 
movements had this result. But a volcano docs not last for e\ er ; 
after a period of activity it becomes extinct, 'rherefore wliilc 
among the old worn-down mountains of the world there arc many 
dead volcanoes, with a few exceptions all the 300 active volcanoes 
of the world arc to be found in the same zone as the young folded 
mountains, but of course only in those places w here the crust was 
weakened. A ring ol volcanoes in all stages of activity circles the 
Pacific Ocean and another group is in southern Italy. N’olcanic 
mountains differ from others in three ways : they are due to 
sudden earth disturbances that may happen at any lime, usually 
occur singly, and gradually increase in size.* 

Actiie \olcanoes . — Most active volcanoes constantly emit from 
their craters puffs of vapour (steam, smoke and gas) which glow 
like flames at night. Often they throw out small showers of ash 
or trickles of lava. Major eruptions are not frequent but they 
occur suddenly, and then quantities of steam, gas and magma 
are poured fortli, and the magma flows over the surrounding 
country, destroying everything in its path, until it cools and 
solidifies.* An eruption often causes great loss of life because 
most volcanic regions are densely peopled, as there is no more 
fertile soil than that resulting from broken up and decomposed lava. 
But even the few volcanoes that erupt in places where there arc 
no people cause tremendous damage, as in the following case : 

The story of the Ghost Forest of Katmai (in Alaska) is as 
simple as it is interesting. Until the eruption of the great volcano 
this region had been a sylvan paradise where bear and caribou, 
foxes, rabbits, and all sorts of birds and water-fow’l abounded 

* Hence they are also called mountains of accumulation 

* On land it solidifies into lava, but if it is cooled by falling into water it 
becomes pumice. 
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amid trees, shrubs and flowers. Then came the catarKsm. A 
shower of sulphuric acid rained down from the ash-filled sky, 
completely killing, dehydrating, and preser\'ing c\ervthing it fell 
on. Stark, gaunt trunks of 1‘allcn giants now sprawl about the 
ground. Dead trees stand upright, without leaf or foliage, without 
colour save the ghastly colour of death." bfrnard r. hubbard 
Some of the greatest active volcanoes of the world arc in .\laska. 
where the three large.si craters are those of Aniatchak iwhicli 

erupted in 1931), \ cniaminof (which erupted in I939i and Shi- 
shaldin. 

We groped over some Icxise, warm pumice rocks out of which 
steam was pouring. We were on top of Shishaldin. inside the 
great smouldering heap. Its crater, about a hundred feet in 

I I I ' 1 , ■ ne\ , but was plugged up 

almost level with broken, burnt-out volcanic rock. It is tamping 

Its mighty fires within and gathering force to blow up again and 

become once more a beacon-light to mariners, the flaming torch 

of ^,C Arctic.” BERNARD R. HUBBARD 

1 WO noteworthy volcanoes of the West Indies arc La Souffricre 

m the island of St. Vincent, which had a major eruption in 1812, 

and Mt. Pclc in the island of Martinique, which erupted in 1902. 

There arc several active volcanoes in Central America, among 
them Izalco, known as the Beacon of the Pacific ; and many 
others III the north-west Andes Mountains of South America. 

Towards Quito (capital of Ecuador) the road passes near 
the famous Cotopaxi, a snow-covered, cone-shaped volcano of 
singular beauty, towering high up in a clear blue sky.” 

.. , *"• tschiffely 

nc beauty and distinctiveness of the numerous snow-clad 
volcanoes is a well-known feature of the scenery of the little 
re^blic of Ecuador.” k. o, crubo 

On the small island of Hawaii, situated about the centre of the 
Pacific Ocean, arc four great volcanoes, the most famous of 
^^'hlch IS Mauna Loa (13,700 feet). 

The western Pacific (eastern Asia) is edged wath active vol- 
canoes like the eastern Pacific (western America). In eastern 
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Asia they occur in Kamcliatka, Japan Proper, tlie East Indies, 
and New Zealand (North Island). TIte eruptions in the islands 
of the Last Indies durint; the last hundred years have caused 
much destruction. 

Mcrapi (in J.»va) is an active volcano ll.(KK> feet hit'll with 
steam pourini' from its conical top. It last erupted in UKK) with 
lerrilic loss of life and property damage to the villagers lit ing 
near it.” jui ii’s fieisohma.nn 

'* 'Hie mass of green islands to the right of the Sunda Straits 
(Sumatta) look fertile and seductive, hut they are unitihabitcd. 
Thev have a sinister name in history. Among them is Krakatau, 
ill-famed for the greatest eiuption the world has ever known. 
•In.tMK) human beings lost their lives in the eruption of 1KS3 and 
in the tidal wave which accompanied it. Krakatau is still active, 
still emits smoke and throws up great spouts of water.” 

R. It. HRUCE LOCKHART 

At the southern end of the Pacific Ocean, in Antarctica, 
lowering volcanoes arc landmarks to e.xplorers. 

” As the afternoon wore on the great volcanoes of Ross Island 
appeared — -Erebus, I'eiTor, Bird and Terra Nova — one of the 
most superb scenic views in the world. Most of all we were 
struck by the massive beauty of Mt. Erebus (13, 2(H) feet), an 
active volcano standing at the gateway of the Barrier, its Hanks 
veined with glaciers, and a plume of vapotir floating above its 
cone.” RICHARD E. BYRD 

The active volcanoes of Italy arc smaller than those of the 
Pacific. Stromboli, the ” Lighthouse of the Mediterranean ”, is 
on (he island of that name in the Lipari group ; a minor eruption 
occurred in 1038. Mount Etna (10,870 feel) in northern Sicily 
sulfcrcd a major eruption in 1010. A much visited volcano is 
Vesuvius (4,0(H) feet) a few miles from Naples, for near it arc the 
remains of the Roman city of Pompeii which was buried by lava 
during an eruption of Vesuvius in the first century. Visitors 
sometimes climb the mountain to sec the destructive crater at 
close range. 

“ The air (at the summit of Vesuvius) seemed filled with a 
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faint, hissing, crackling sound, and ^\llen I breathed deeply I 
caught the smell ol burning sulphur. I heard a hoaise t>reaihing, 
as though a mighty locomotive was about to start on a journey, 
and somewhere in the mists that rolled about the crater I saw a 
glimpse of flame.” roi.and andrlw 


Geysers and Hot Springs . — In regions where active volcanoes be- 
come extinct, they arc often succeeded by geysers, hot springs 
and pools of boiling mud. In the Yellowstone Park of the Rockies 
in the United States there arc thousands of hot springs and 
geysers, the remnants of former volcanic activity. Others arc 
found in the Caucasus Mountains of Europe, where the Russians 
have built holiday resorts and rest houses. 


There are many hot springs both north and south of the Cau- 
casus Range ; there arc also many cold mineral springs. These 
hot and cold sulphur and iron springs, and alkaline, iodine, and 
bromine springs and others, have been known from olden times 
for their healing powers. Tradition has it that even .-Mexander the 
Great s men benefited by some of them.” fridtjof nansen 

The most famous centre in the world for geysers and hot springs 
is at Rotorua in North Island, New Zealand. Almost every 
visitor to the country expresses a dc*sirc to sec this thermal region. 

It is in truth a valley of the marvellous — geysers, mud vol- 
canoes, boiling springs, a large bright green pool that emits the 
most alarming cracklings and groans, a mud crater that casts up 
a dark fluid with sounds at intcrx’als like the booming of a cannon, 
stearn blow-holes and fantastic formations, all arc contained here 
in this narrow secluded valley that is hidden among the lonely 
scrub-lands of Lake Taupo. Perhaps the most wonderful and 
awesome of all its many sights is the huge cauldron which lies at 
the base of a great concave cliff of bright red hxmatile. This pool 
has clear saline water with a temperature of over 270° F. that is 
constantly bubbling and hissing and rising and falling with 
terrific rumblings amid dense clouds of steam.” h. si. vaughan 
Near the middle of the valley we come upon the geysers, 
which are quite high mounds, each of which has a hole in the 
apex. We wait and wait. Just as our patience is wearing thin 
c 
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there comc» from the mound, strange curgling sounds. This is 

errnnean rumblings. The gurglings, garglings, 
and rumblings rise almost to a crescendo, and the geyser explodes' 
A stream of boiling water and steam is flung high into the air, to 
fall to earth in a thousand graceful streams.” s. l. o. pondi.r 


In this zone you arc in a realm of sulphur. It is in the air 
-as well as the water, tickles your throat, and blackens the sih er 
in your pocket.” ^v. tT-stuEk rf.fa'es 


Earthquakes . — Volcanic regions are sul>ject to earthquakes, 
though the earthquake belt is wider than the volcanic one because 
It covers the area of extinct as well as active \ olcanoes. Earth- 
quake zones therefore co\cr not only the lands bordering the 
Pacific Ocean, but also extend through southern Asia across 
the Himalaya, the Pamirs, Iran, Syria, Caucasia, Asia Minor, 
the Balkan Peninsula, Italy and Spain. Earthquakes arc not 
connected with volcanoes but arise from the same causes, weak- 
ness in the earth s crust and disturbance of the magma. 

Slight earthquakes arc extremely common occurrences. Seis- 
mographs (instruments that measure the extent of earth tremors) 
register minor quakings of the earth practically every day. Major 
earthquakes occur seldom, but usually cause great destruction and 
loss of life. During the present century there have been earth- 
quake di.sastcrs of a severe type at San Francisco (1{H)(5), Tokyo 
(1923)1, Managua in Central America (1931), Quetta in north- 
west India (1935), Rabaul in New Guinea (1937), Concepcion 
in central Chile (1939), Erzingan in cast-central Turkey (1939). 


' lokyos ffreat earthquake of 1923 is easily not only the worst J.tpan has 
experieneed, but the most duastrom the world has vet known ; over 7 «m),(hk) 
houses were destroyed and more than l(H),OOU persons perished. Earth tremors 
mdeed are common in Japan, and rarely a decade pa.s.\es but some c.irth 
disturbance causes loss of life and property. During the nineteenth century 
altogether 18 serious earthquakes were registered, and about 30-1, 00() houses 
were destroyed and (14, 0(H) lives lost. These were the official figures published 
by (he Japanese Govcrnmcnc. 
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The fo]lo\\ing descriptions of earthquakes in various parts of 

the world may be of interest to tliose who have not experienced 

them and have therefore tliought the eartli is stable under their 
feet. 

I was lying down in the wood to rest m>-self. It came on 
suddenly and lasted two minutes. The rocking was most sensible ; 
the imdulatioii appeared both to me and mv ser\'ant to travel 
fiom the cast. There was no difliculty in standing upright, but 
the motion made me giddy. I can compare it to skating on very 
thin ice or to the motion of a ship in a little cross ripple. An 
earthquake like this at once d«troys the oldest associations ; the 
world, the very emblem of all that is solid, moves beneath our 
leet like a crust over a Iluid.” chari.es darwix 

It happened on a bright, sunny morning. Sitting on the 
verandah, we enjoyed our forenoon tea. Suddenly was heard 
a growing ruml)le and almost simultaneously a gradually increas- 
ing tremor set the china rattling. Then wc were all on our feel 
clinging to the verandah rail. Fierce shocks of ever increasing 
violence tverc accompanied by a thunderous noise and the roar 
ol distant explosions. Wc were thrown against each other. The 
house swayed hither and thither, and from >vithin was heard 
through the general crash the terrific rumble of the chimnevs 
collapsing. But presently the shocks subsided, only a light tremor 
remaining for some time.” tamds 

1 had alwa>'s supposed that an earthquake was a weakness 
on the part of the earth, and that the feeling would l>c one of 
floppy giving way. On the contrary' the feeling was indescribablv 
tense and energetic, as though the gods clenched their fists. All 
the eucalyptus trees outside bowed and drew a hissing breath.” 

STELLA BENSON 


How Mountains Affect Mankind.— Mountains occupy 
one-third of the land on which man has made his home. Thev 
prove obstacles to easy communication and transport, and keep 
out winds that might bring warmth or rain, but at the same time 
they act as barriers against invasion, and provide shelter from 
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cold winter winds. Apart from these disadvantages and advan- 
lages, mountains arc useful to mankind in a number of ways. 

Their lower slopes, even when forming hills and hillocks, can 
be used for agriculture (e.xcepi of course in polar regions where 
they are always snow-covered). Although cultivation of mountain 
slopes entails much work, for the ground has to be terraced to 
make level surfaces, nevertheless the opportunity is welcomed in 
densely populated countries such as China and Japan. 

‘ Up the ravines of China the terrace cultivation witnesses to 
the constant toil and trouble of the itidustrious Chinese farmer.” 


JOHN GRANT BIRCH 

“ One of the most striking features in Japan is the extraordinary 
and rninutc care with which the hills are terraced from base to 
summit wherever a single grain of rice or other cereal can be 
made to grow.” Walter weston 


Above the lower slopes mountains are forested up to a good 
height in most regions. The limber obtained from the trees is 
used for building, fuel, pulp and paper making. Among and 
beyond the forests the slopes arc grass covered and provide 
summer pasture for sheep and cattle. 

The more one rises the thinner and therefore colder the air 
becomes. In tropical countries where the heal is unbearable at 


sea-lcvcl, the mountains afford places where people can keep cool 
and live comfortably. Moreover, rarefied air docs not hold dust 
like the heavy and sometimes oppressive atmosphere at sca-levcI, 
so that at heights of several thousand feel it is cleaner and 
healthier, invaluable to convalescents needing rest and sunshine 
and pure fresh air. This is one reason for the popularity of the 
Swiss Alps in Europe. 

But mountains may be ascended only up to a certain height 
in search of “ better ” air. At 12,000 feet people unaccustomed 
to breathing rarefied air and enduring less atmospheric pressure 
are attacked by mountain sickness, drowsiness and inertia, and 
farther up movement becomes difficult and gradually impossible.* 


‘ Only a comparailvely fmall part of the land surface of the world (about 
g>(j) u situated at heights of 12,000 or more feet. 
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Kvcn experienced mountaineers fmd such heights not very 
pleasant. 

“ I'he altitude of 2t),7tMl feel made itself felt. The slightest 
exertion in ino\ ing biouijht on a prolonged hout of panting. The 
cold as well as the rarefied atmosphere slowed us down, until 
cver^’ action was done at one-third speed.” a. n, emmons 


PLAINS AND PL-VrEALS 

1’i.AiNS cover about a quarter of the land surface of the earth. 
They are expanses of flat or gently tindulating hind situated at 
low altitudes above sca-le\'el. and have originated in various 
ways. Some are due to the gradual wearing down and flattening 
out ofmouMtainous areas, some have been formed by the uprais- 
ing of the sca-lloor, some have resulted from soil and rock waste 
being carried from highhuids by rivers and deposited in their 
lowiu eourscs, some arc caused by the filling or drying up of 
fbrmci hikes and swamps, and some (coastal plains) arc formed 
by the action of Nvind and tvaves cither slowly wearing back the 
shores or pilitig up material on the margins of the land. 

A vast plain stretches from west to cast across central and 
northern Europe and Asia, extending fVom the Athmlic Ocean 
almost to the Pacific. Parts of it arc known as ilic Central 
European Plain, the Siberian Phiin and the steppes. 

“ Beyond is the vast sweep of the steppes. 'I'he immensity of 
the plain fhiwing away to the skyline in all directions is over- 
tvhelming.*’ ethel manmn 

'riicre arc great jjlains in central Australia and the eastern 
half of South Island, New Zealand. Plains also extend from 
north to south through the Americas. 

The North American plains arc called prairies, and are 
bounded by the Rocky Mountains in the west and the Laurentian 
Highlands and Appalachian Mountains in the cast. 

" \Vc look around and sec nothing but a boundless sea of grass, 
a verdant undulating ocean stretching to the far distant horizon 
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in one vast perpetual sweep. An overpowering sense of vastness 
is conveyed to us as we speed over iliesc immense plains." 

W. G. MARSHALL 

■* We were able to stop the car and have a look at the Nebraskan 
plains that lay before us in the sunlight. The country Mas not 
unlike the Somme country' of France.* There were the same gentle 
slopes and rolls of ground, the same dotted farm-houses, and the 
same wooded valleys. The diflerence was a difierence of colour, 
for Picardy is white with chalk and its green is a dusty, chalky 
green, whereas Nebraska (central United States) is black with the 
blackness of its soil, and its green is dark and rich, except where 
the winter wheat makes a lighter splash of colour . . . Far away, 
beyond the Elkhorn River, Nebraska stretched to the horizon 
and for many a hundred mile beyond the horizon.” 

A. C. MACnONELL 

In South America the plains arc given different names accord- 
ing to their type of vegetation : the llanos (tropical grasslands) 
of the Orinoco Basin ; the selvas (equatorial forests) of the 
Amazon Basin ; the Chaco (tropical grasslands and forests) of 
southern Bolivia, western Paraguay and northern Argentina ; 
and the pampas (steppe-like lands) of central Argentina, eastern 
Paraguay and Uruguay. 

" In whatever direction one leaves Buenos Aires (capital of 
Argentina) by land, there is a tremendous spread of flat lands to 
be covered before town or port or hill or river is encountered.” 

L. E. ELLIOTT 

Plains that are connected with rivers arc found in manv parts 
of the world. A noteworthy example is the Great Plain in 
northern India, watered by the Indus and Ganges Rivers. 

” It stretches in one vast flatness across the north of India from 
the mouths of the Ganges on the cast to the mouths of the Indus 
on the west, and a distance of some U/KK) miles, except for the 
dry and sandy tract, known as the Indian Desert, which lies • 
between the valleys of these two great rivers.” lady hartoo 

* The River Somme is in the province of Picardy in northern France. 
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Other such river pl.nns in Asi.x arc ; Mesopotamia (drained 
by tlic llupliraics and 'I'iniis Rivci-s), the basin of iljc Irrawaddy 
River ol Burma, the lowlands of tlie Rivers Menarn and Mckontj 
in Indo-China, tlie North C:hina plains of tlie Yan^tsc-kiang and 
Hwam^-lio Rivers, the Manchukuo Plain drained by the Sungari 
and its tributaries. 

In Afiic.i the economically valuable part of Eg>pt is the plain 
watered by the great River Nile. In Kurope lliere is tlie Lom- 
bardy Plain of the River Po in northern Italy, and the Hungarian 
Plain circled by the Carpathian Mountains and drained by 
tributaries of the River Danube. 

1 l.iins, especially the “ river ' plains just mentioned, arc the 
most easily developed regions of the world. Bi'causc they arc 
practically level, communication and transport arc easy : be- 
cause they arc largely composed of rock waste, their soils arc 
usually deep and fertile. It is in these areas that civilisations first 
grew and prospered. 


PLATEAU'S arc high plains, that is, level c.xpanses of land situ- 
ated at high altitudes. Usually a flat area more than (500 feet 
above sea-lcvel is described as a plateau, but there arc some 
e.xceptions to tins rule. 'I'hc western prairies of Canada and the 
United States, lor instance, are really plateaus, for they are 2,000 
feet and more above sea-level, but since they arc the continuation 
of the lower eastern pr.iiries and their rise is gradual they arc 

invariably grouped with the eastern regions and tvith them classed 
as plains. 

Plateaus are caused by the wearing down of mountain summits, 
the upraising of plains, the collection of great amounts of rock 
waste, and the welling out of l.ava from the earth’s crust. 

The highest plateaus of the world arc situated among the 
loftiest young folded mountains— in western South America and 
• Central Asia. The Altiplano of Bolivia and Peru in South America 
extends between parallel ranges of the Andes with a width of 
200 miles and an elevation of 12,000 feet. The plateau of Tibet 
in Central Asia is the highest in the world ; it has an average 
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altitude of 16,000 feet and lies to the north of India, between the 
Himalaya and the Kun Lun Mountains. 

“ So lc\’el is the plateau here and so clear the atmosphere 
that we could plainly see a tiny \illage about 12 miles away, 
and we wondered ^v•hy we did not get there sooner." 

F. KINGDON WARD 

Other plateaus in Asia arc : the Tsaidam Basin between the 
Kun Lun and Nan Shan Mountains, the Tarim Basin between 
the Nan Shan and Tien Shan Ranges, the Mongolian Plateau 
between the Altai and Khingan Mountains ; and piacticall)’ the 
whole of southern India, western Iran, Arabia and central 
Turkey. Among these the Arabian tableland is the largest. 

“ Words cannot express the desolate aspect of this vast table- 
land. It is practically level, and strewn with black lumps of 
basalt, looking as though a gigantic coal-scuttle had been upset. 
Occasionally there rises above the plain a flat-topped mound or 
ridge some HO feet high.” theodorf. bent 

In Australia the Western Plateau has an average elevation of 

1.000 feet and covers almost two-thirds of that continent. 

The whole of Africa, with the exception of the Nile Basin and 
narrow coastal plains, consists of plateaus of vailing heights : 
the Sahara Desert in northern Africa (average altitude 1 ,000 feel), 
the East African Plateau (5,000 feet), and the South African 
High Veld (4,000 feel), Great Karroo (2,000 feel) and Little 
Karroo (1,(KX) feet). 

“ Africa is represented roughly by a series of circular steps 
forming the base of a monument. There is a low-lying coast 
line varying from one to several hundreds of miles in extent. 
Then follows a series of escarpments leading to the great central 
plateau extending for some thousands of miles, and broken by 
huge rivers and lakes, and some fairly high mountains.” 

HENRY AND WALTER MASTERS 

“ Ethiopia is practically a series of extensive plateaus, rising 
one from the other from the south and east, and culminating in 
the high mountains of Simien in the south, W'hich arc over 

16.000 feet above sea-level. These plateaus are separated by 
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d< i [) rills nr c.myotis, the \allrys ol rivcis which carry oH ihe 
I.iiqc amui.ll ininlall. "' E j b\rtieet 

Kmopc contains only one lart»c tableland, the Spanish Meseta, 
uhich covers the intciior ol the Iberian Peninsula ; it h.is an 
aveiaKc elevation ol 2.(K)H feet. 

N’ortli .\inerica lias many plateaus ainom; the parallel ranges 
ol the western mountains. II, e Yukon Plateau occupies the 
entire interior of Alaska. In the United States the Columbia 
1 lateaii, (jte.u Basin .mtl Colorado l^lateau extend between the 
Rockies and the C-oast Rani’es. Pxcept for narrow coastal plains 
the whole ol Mexico lies at an altitude of Itoin 4,(MK) to feet. 

I he ^nc.ii elevation ol all the plateaus about the Rocky 
Mountains ,s peihaps the principal cause of the exiraordinarv 
drynes-s of the atmospheic. ’ j <jregg 

Plateaus occupy the inter ior of Centr al America, and occur in 
South .\merica in the east amotn; the Bra/ilian Highlands, in the 
south ol the continent where the Patagonian Plateau strctclics 
from the Andes almost to the Atlantic Ocean, and among the 
parallel ranges ol the ,\n<les Mountains in Peru and Ecuador. 

I he beauty ol the Ecuadorian plateau is n stern beauty : the 
beauty ol harsh mountains, and of great sterile distances, seen 
through the medium of lofty de.sert air." bi..mr nii.i.:s 

In the polar regions noteworthy plateaus are those of Grcen- 
and in the northern hemisphere and Antarctica in the southern 
hemisphere. Ice-covered (ireenland, except for its coastal areas, 
IS believed to be a plateau with an altitude of S.tMK) feet The 
Irozen wastes of Antarctica arc also thought to form a plateau. 

" Antarctica is mainly uplifted tablelands of snow and ice 
^ horn to 10,0(1(1 feet above sca-lcvcl, and is traversed iti 

j placi-s by mountain ranges of extraordinary size and beauty." 

RICHARD E. DYRD* 

‘ When dc«rrihin,j p|.-,ic.-,us a, practic.illv “ level wc muallv do not lake 
into consider.iiion d.e mountain ranges and valleys on them. I hU u because 
hrsUy, rtluiouijh Uic mouniains may be more ilian frcl above sca-Irvcl 

tlicir actual hdR»us jIkat i he plateaus oficn are only a few hundred fret, and 

secondly, these .rregularities are few and tiny compared with the vaslness of 
the land. 
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I here aic many stnallrr plalcaus in almost all the mountainous 
ic^'ions of the world : Central Switzerland is a tableland among 
the Alps ol Lurope, and there arc numerous others in tlie Rocky 
Moum.iins of western Canada. 

Oespite their flatness, plateaus arc not as useful to man as level 

4 receive mucli less rainfall than the 
neighbottring lowlands, for moisture-bearing winds drop most of 
their rain w bile rising to cross the highlands, and thus blow over the 
[ilate.ius as dry winds. Sometimes the rivers flow through deep 
channels, making irrigation and transport diflicult. The climate 
of plateaus is much colder than that of plains ; this is a disad- 
vantage in temperate countries from an agricultural standpoint, 
but an advantage in tropical lands (such as East Africa, Mexico 
and C.entt al .America), \vhcrc the bulk of the population as well 
as lairopean settlers shun the blistering heat of the lowlands and 
live on the cool highlands. 


X'ALLEVS AND DEPRESSIONS 

Vai.i.eys have varying widths and their sides arc ordifTcrent 
degrees of steepness according to the type of country- in which 
they arc situated. As they arc sheltered by their neighbouring 
highlands, their climate usually is milder than that of the land 
surrounding them. They prove good places for habitation if 
they arc not too narrow and steep sided, and if communication 
with the outside world is easy. 

Valleys arc mainly due to streams and glaciers hollowing out 
paths for themselves when flowing from higher to lower levels, and 
to earth movements forming gorges between the ranges of moun- 
tains that arc crumpled up. Such valleys arc found in all moun- 
tainous districts and here and there among plains and plateaus. 

There is, however, another kind of valley, due cither to the 
rising of two areas standing parallel to each other, tvhen the 
space between them becomes a chasm, or to the sinking of a 
region much below the level of the surrounding land. Places 
fonned in these ways arc known as “ rift ” valleys. In Germany 
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the River Rlhne flows through n rift valley between the N’osgcs 
and Black Forest ; Lake Baikal in Siberia is situated in anotlier ; 
Lake Eyre in South Australia in yet another : and there is the 
remarkable Great Ril't \’alley, the biggest in the world, that 
extends through Palestine, the Red Sea, Ethiopia and the F-ast 
Al'rican Plateau. 

“ The Great Rift can be traced from Bcira, itt Portuguese East 
Africa, northwards to Lake Xyasa, where it apparently divides 
into a western branch and an eastern branch. The l)ed of the 
former valley is filled by the chain of Central Ai'rican lakes, 
Tanganyika, Kivu, Edward and All>ert. The eastern valley re- 
sembles an immense gash across the vast spaces of Tangatiyika 
and Kenya to Lake Rudolf, through Ethiopia, across lltc Red 
Sea to the Dead Sea, and up the valley of the River Jordan.” 

CHARLES DOMVtl LF.-FJFF. 

“ It is, though a trough, many miles wide, with flat bottom 
and steep parallel sides, and it generally has little or no connec^on 
with the main river-drainage of the area.*’ jclian hi'XLEV 

“ The Titanic gullcy is nearly straight, and has a length of 
some miles, so that if located in Europe it would extend 

from London to Istanbul. It varies in width from 30 to 50 mites. 
In the level floor of the valley are many lakes. It presctits also 
immense extinct volcanoes.” sir Frederick treves* 

Depressions are valleys situated below sca-lcvcl. The most 
famous of these are Death Valley in California (280 feet below 
sea-level), the Dead Sea Valley of the Palestine section of the 
Great Rift Valley (1,290 feel below sea-level), and the I'urfan 
Depression of Central Asia (1,000 feet below sea-level). Such 
areas have in summer tremendously high temperatures and sufler 
from lack of rainfall. 

“ VVe were going down and down, into the famous Turfan 
Depression, a drab desert plain, bounded on the north by the 
red and yellow hills through which we had descended. Now, in 
November, it was cold enough. But in summer the heat is 
terrific.” SIR e. teichman 
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THK CHANGING SL RI ACE OI THE EARTH 

DIM DATION AND m.l-O^tTIOX 

\N c hav e seen tliat il is possihlc «o distinguish hclwccn the 
youn^ loldrd mountains and tljo old uoin-down Iti^hlands from 
till- way the old mountains ha\c l>oen weather-worn, rounded, 
and detnided of much of their coverint' soil and rock. This 
denudation causes threat changes on the earth's surface, lot in the 
( fmrse of time enormous amounts of soil arc carried aNvay and 
^t adually deposited in fl.u and liollow places, and thus inountaitis 
ate slowly worn and flattened out. valleys deepened or widened, 
new lakes excavated (tr old ones filled up, and plains destroyed 
or huilt up. Denudation and deposition are responsible for as 
much alteration on the surface of our julobe as the periodic earth 
movements, the only difrerence between them bein« that the 
effects of the former arc ver\- slow and practically imperceptible 
at the time, whereas those of the other are comparatively rjuick.* 

' IJtrsr ■■ (|ui(k ’ r.inli inovcincnls arc t.f two kinds : one due to tlie drift 
of liind c.nKiut: llie form.ition of iiiouiiiains .ind vaUe>-s, the oilier to the ri.sc 
and l.ill of land, wlm li plieiKitnenon soineiiines causes a " rift ” v.illev, and 
soiiieliincs a s|j|{hi rics.uioti or tleprevsion disrernibic where ihc land bears 
MKiis <if has ini; out e l>ccn the Ix d tif a sea or where sirnc lures built on dr> land 
arc now p.iriiaJly or wboll> submerged. larn when these changes arc cHecietl 
in hundrcils of ye.irs thev are ronsidcrrtl ipiitk in comparison with ihi«c due 
i<» ilcnud.uion .iiid tlcDosition which usuallv lake millions of years. Actual 
riMin: or lowerim- of land over a |>eriod of several hur.ilrcd years h.w l)ecn 
ohsrrv ctl III Scanditiax ia. the northern part of which h.as Ix-cn calculaicd to Ixr 
gradually rising .md ihc .soulhern p.ari sinking, and it ha.s l)ecn also noticed 
m l.gypt, where Cleopatra's baths, built about 1 *.IHK» years ago on the roast at 
( anopus inear Alexandria), arc now wholly submerged though still visible 
from .alxive the water. Among quicker types of earth movcmcm.s may l>c 
mrnuoned the remarkable tlisturbances in ISTS and 18SH .at Port Resolution, 

I anna, New Hebrides, where a total elevation of about 80 feet was noted by 
missionaries ; and iioicworlhy also is the earlier event that nireeted an area 
of alx>ul 4, MO square niiks in i\cw /r«-iland : 

On the 2:ird Janu.irs . I8.').’i, a sudden elevation of the land look place in 
tlie nrighlKiurliood of Wellington ; the land rose alxMii 8 feel, sinking again 
afienvards 3 fret, so that the permanent rise was ft feet. On the other hand, 
the west side of Cloudy Bay, north of Blenheim, was depmsed to the extent of 
5 feet.”— G. Hogben. TAe Geogtaf^y of.Knv ^taland (by P. Marshall and others). 
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The forces or agents of denudation and deposition arc mainly 
air (temperature and wind) and water (rain, running water, sea 
and glaciers). 

EJJect of Temperature . — Heat causes almost all things, including 
rocks, to expand, and cold makes them contract. \N hen changes 
from heat to cold or cold to heat arc sudden, rock masses crack 
under the pressure of quick expansion or contraction, and in due 
course fall to bits. 

“ It is here in the Ahaggar Mountains that one hears that 
strange phenomenon of the Sahara — the riflc»likc bursting ol the 
rocks. Due to the great heat of the day and the sudden dropping 
of temperature to freezing point at night, the swift change causes 
the rocks to burst.” byro.n khun de prorok 

“ The Western Karakoram (Central Asia) is notorious for its 
still unsettled geological condition, and here the process of settle- 
ment is still going on. Rocks were insecure, stones gave way, 
and the formation and relief were still being stabilised. This 
want of permanency was very evident as ^ve went up the pass. 
The huge rocks, many feet high, were splitting and tearing, and 
the appearance of the ascent must alter considerably in a few ycais. 
Indeed, in many places the crags were so insecure as to be unsafe. 
Their ruggedness tends to disappear as the boulders and outcrop 
crumble and mix with the other debris.” r. c. f. schomberc 

Effect of Wind . — The air is always full of tiny particles of dust 
and grit. W’hen there is a wind these are carried for many miles, 
sometimes across large expanses of sea. 

“ Near to Las Palmas (Canary Islands) there is much sand, 
blown across the intervening sea from the Sahara.” 

CHARLES DOMVILLE-FIFE 

Dust blown against rocks slowly wears away the softer parts, 
carving the rocks into strange shapes. In some mountainous 
areas rock bridges have been formed in this way, several of 
them of immense size, such as the famous specimen in the 
United Sutes. 

‘ This marvellous example of the effect of natural erosion. 
Rainbow Bridge, lies hidden away in the depths of a great gorge 
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t Canyon of Colorado. Witli perfect s\ m- 

nu-try it rises '.ill* feet from the depths of the qort'e. whicli it 
spans with a width ol 27'' feet." roulrt i rotihnc.iiam 

i.lfid of fiain . — riieic is enout’h carbon dioxide from llie air 
dissolved in rain to turn it into a weak acid. Rain falling on or 
bcatiniT atj.tinst rocks and so.ikini' into tliem, owin^ to its acid 
content, causes the rocks, even tiu' haul ones, slow ly to decompose, 
l-oi instance the y'ranite in jiarts of C^ornu.tli, after centuries of 
penile showers of rain, lias disintet'iatcd into sand and kaolin 
(a clay used in inakitu; jiorcclaini. 

liiiimiii'i \\<it<r ijradually sciapes and carries away the surface 
soil in its path, .ind in rivets the colour of the soil thus carried 
usually tini'cs the water. 

1 he Rio (»randt' ne.ir Santa Can/ (Brazil) is the dirtiest river 
I e\’cr saw, last and shalloiN', opatjuc with the loam it has scraped 
from the b.inks in its scurry towards the .Amazon. ” ). DfciiD 

As one sti'anis in Irom the \ ellow Sea westwards across the 
Gull of IVchile, the muddy waters of the Tientsin or Pei-ho River 
come lar out to meet us, tini'ing the ocean to the same din.O’, 
yellow-brown hue as the shores of the Great Plain of China." 

KLIZA Rt'llAMAIi StJiDMORE 


Kven comparatively small rivers, such as the Thames, carry 
remarkable amounts of soil and minerals in their waters. 

The 'Thames carries down to the sea every year fourteen 
million cubic leet of solid matter. Imagine a huge die-shaped 
mass of stone measuring 1(H) feet in length, 1(H) feet in width, 
and 1(H) feet in height : this would contain one million cubic 
feet. No fewer than fourteen of these gigantic cubes appear to 
be quietly stolen from the surface of the Thames Basin by means 
of running water and transported to the sea every single year." 

T. M. ni’XLEY 


We do not notice large lumps of earth missing from our land 
because very, very little is taken from each square yard (perhaps 
a few grains every week), and it is only the combined amounts 
Irom thousands of square miles over a long period that make the 
millions of cubic feet of solid matter. 
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'* rho ciiiiic surface ofihc I hamcs basin is reduced in level by 
only mch c\'er>* year. rhcrciorc denudation 

can ba\ c lowered the a\ erayc surjace of the 'I hames basin l)y 
hardly more than an inch since the Norman Conquest (ItMJtn ; 
and nearly a niillion sears must elapse befoic the \sholc basin 
of the I'liarnes will be worn down to sea-level. 1 bus it has been 
calculated that, at the picseni rate of denudation, it would rc« 
quire about o! million years to reduce the British Isles to a flat 
plane at the level ol the sea." T. H. in xLEY 

Rivers that carry much silt and flow cjuickly, deepen and widen 
their valleys, for the silt scours the sides and l>otiom of their beds. 
I'hc greatest instance of such erosion is the Cnaiul C'anvon in 
the western United Stales, where the Colorado River has worn 
away a channel lor itself more than a mile deep. 

“ I am lo«)kinR down into the (»rnnd Canyon of ihe Colorado 
from the plateau one and a half miles high, \shich forms this 
portion of Arizona. 'I'o gaze for long into this shadowy gorge 
causes a physical drr.ul, and to look across the clifls on the op[)osite 
side ci(Mtes a feeling of awe. 'I'hc river is the maker of this 
gigantic canyon.” Charles domn'ii.le-fife 

Rivci-s that flow slowly deposit their sill either in their beds or 
at their mouths. An example of the former is the Hwang-ho 
River in China, the bed of which has gradually risen so that now 
the river, [)rop[)cd up by embankments, flows on a higher level 
than the surrounding countr>’, and at high water there is always 
danger of flood. 

All rivers deposit waste matter at their mouths, the extent of 
the deposits being determined by the speed of the waters. In 
many eases tides or ocean currents carry the silt far from the land, 
but in others it gradually banks up, forming deltas or sand bars 
which in the course of time get bigger. For example Holland 
owes its existence to the silt carried by the Rhine ; the delta of 
the River Danube is increasing at the rate of about ItXl yards 
a year ; other large deltas are those of the Rivers Nile and 
Mississippi. The formation of deltas is perhaps Nature's way of 
compensating in some measure for the ground lost by denudation. 
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The Sea, according to ihc strength and direction of tlie tides, 
in some places slowly eats away the land and wears l>ack the 
shore, and in others gradually piles sand and stones and thus 
builds up a wider coastal plain. 

Glaciers cause perhaps more changes on the earth's surface than 
any other single agent. Glaciers arc solidified masses of accumu- 
lated snow which, under the pressure of more and more snow, 
change into ice, and arc forced forward like rivers, but flow only 
at a speed of about a foot each day. These ice-rivers arc Ibund 
in the polar regions and at altitudes where it is too cold for snow 
and ice to melt. 

As glaciers flow' down the hillsides, they scrape and grind away 
the ground along their patlis, both beneath and at their sides, 
and lumps of soil, pebble's and stones of varying sizes break olT 
and get onto and into them and are carried away by them. 

" Every winter adds to the weight of snow above ; every lieart- 
beat marks a downward movement of the mass. What we call 
the ‘ eternal hills ’ arc being ground to grey powder : ledges of 
rock are being undermined and w’ill crash down the hillsides in 
clouds of dust and showers of stones. Whilst we sit here, vast 
blocks of ice get detached and fall in columns of smoke with a 
noise of thunder. The process of rubbing, grinding, breaking 
is always going on. If you can stand still and listen you will hear 
the pebbles falling like the drip of rain.” j. ramsay macdonald 
I he rocks and soil that fall onto the glaciers from their sides form 
on the flowing ice long lines ofdebris known as morahirj. Sometimes 
parts of the glaciers are practically covered with these moraines. 

“ The Bankc Glacier, like the majority of the main Himalayan 
icc-slrcams, is covered in moraines for the greater part of its 
length, and presents a dreary but not unimpressive spectacle of 
mountain decay.” f. s. smythe 

In places where glaciers melt before reaching the sea, the 
moraines brought by them gradually pile up into high banks, 
sometimes even forming hills, and the stones carried beneath 
them, if finely ground in transit, give fresh fertility to the soil 
where they arc deposited. 
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I Ik* glaciers of the great lee Age of more than a million years 
ago changed in many places the physical features of our globe ; 
lor instance, the thousands of lakes in Finland and the innumer- 
al)le liords of Scandinavia were scooped out by ice-streams, many 
of the southern hills of these countries are former moraines, and 
the prairies of North America owe their fertility to drift-soils 
deposited by glaciers. 

In the polar regions \vherc glaciers reach the sea without 
melting, pieces of them break off and float away as icebergs to 
warmer latitudes, where they melt and lay their burdetis on the 
bed of the sea. Tliese icebergs, many of them of immense size, 
arc a danger to vessels when they reach the shipping routes, and 
patrol boats are engaged by several governments to give timely 
warning of their approach. 

“ A loud report echoed over the silent waters. About a mile 
away I saw the birth of an iceberg. The vast glacier, having its 
origin high up among the peaks far inland and filling the valley 
down to the edge of the sea, shed a mass of ice several hundreds 
of feet thick, which floated away as a free berg.” 

CHARLES DOMVILLE-FIFE 

“ The North has its bergs, but compared with those of the South 
they are the merest splinters, with the exception perhaps of a few 
that have their origin in Greenland. Another name is really 
required for the southern bergs, for, in truth, some of them are 
young continents. Specimens that are merely a few miles in 
extent arc an cvcr>'day sight. Others of 40, 50, 100, even 150 miles 
in length have been recorded. The home of these monsters is the 
Great Barriers, the fringing glaciers of Antarctica.” 

A. G. BENNETT 


EXERCISES 

1. What arc : a contour map, geyser, earthquake, volcano, 
river plain, plateau, rift valley, delta, glacier? 

2. Write a short account of the causes of denudation and 
deposition. 
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3. What are the chief advantages and disadvantages of living 
in a mountainous district? 

4. Why was it that the earliest civilisations arose on river plains? 

5. Rewrite, filling in the missing words : 

The mountains of the world can be divided into three groups : 
the lofty mountains caused by the most recent earth move- 
ments (the Himalaya, — , — , — ), the lower mountains 

due to earlier earth movements (the — of Russia, the — of North 

America, the mountains of ), and — mountains built up by 

sudden local earth disturbances (Mount Vesuvius of — , Mauna 
Loa of — ). Great plains extend from — to — across central 
and northern Europe and Asia, and from — to — through the 
American continents. The surface of the world is always — 
changing. Sudden — of — cause rocks to crack and break ; 
winds and rivers wear away the — and — the worn ofT particles 
elsewhere ; — causes rocks to disintegrate ; the sea in places 
the land, in others builds up — coastal — . 

COMPOSITION 

“ As Firm as a Rock.” 
local study 

Write an account, with sketches and a sketch map, of the relief 
of your neighbourhood, noting especially any examples of 
erosion. 

HANDWORK 

In a sketch map insert : the Pamir Plateau, Himalaya, 
Andes, Rockies, Alps, Caucasus Mountains, East African Plateau, 
Pyrenees, Apj>enines. 

GAME 

A number of statements arc made bearing upon this chapter, 
some correct and some incorrect. The one who answers them 
correctly with explanations provides the next scries of statements. 
Examples : 

The Andes arc in the east of South America. (No) 

An iceberg is not a river of ice. (Yes) 
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CHAPTER FIVE 


WATER 

The water surface of the earth is known as the hydrosphere. 
Of the earth's total area of 2(W> million square miles, oceans and 
seas occupy 14<) million, and rivers and lakes 3 million. 

The sea is used as the basis for calculatiiu^ the height of land 
masses. \Vc speak of mountains being so many feet above sea- 
level. This is a relic of the old theory that the seas and oceans 
have the same level all over the world. But modern researches 
arc throwing new light on this subject. 

“ Sea-level is certainly an odd and misleading term to apply 
to something which is continually altering. What is more inter- 
esting, is the great difTerence or dis ersity of sea-level in different 
parts of the world. When ships leave continental shores for the 
open ocean they arc literally sailing downhill, for the simple 
reason that the water is piled up towards such coasts by the gravi- 
tational attraction of the mountain masses. Do not therefore 
run away with the notion that the sea is really level, like a tennis 
court. It is full of ups and downs — undulations vastly larger 
than the waves that can be seen.” cyril hall 

OCEANS AND SEAS 

The five great oceans of the world arc the Pacific, Atlantic, 
Indian, Arctic and Antarctic (the last is also called the Southern 
Ocean).* 

“ The great oceans make up somewhat two-thirds of the earth’s 
surface, and our own body contains almost exactly the same 
proportion of water.” william deebe 

* Approximate areas in milliom of square miles : Pacific 68, Atlantic 36, 
Indian 26, Arctic 5, Antarctic 5. 


109 



110 


THE WORLD 


Among the oceans the Pacific is much the largest. All the land 
of the world could be placed in it and still leave an expanse of 
\vater almost the size of the continent of Africa. 

“ Only those who have crossed the Pacific Ocean have any 
real idea of its size— it is said that the moon fell out of it — I can 
well imagine that it did.” s. e. c. ponder 

The chief seas of the world are the Gulf of Mexico and Carib- 
bean Sea of Central .America ; the Baltic and North Seas of 
north-western Europe ; the Mediterranean and Black Seas of 
southern Europe ; the Red Sea, Persian Gulf and Arabian Sea 
of souih-wcstern Asia ; and the Okhotsk, Japan. Yellow and 
South Chinn Seas of eastern .Asia. 

S/as . — 1 he lands of the earth do not rise abruptly from the 
<le[)ths ol the oce.m, but from a platform known as the continental 
shelf which is really a w.iter-covercd continuation of the land. 
It is on such shelves that the seas arc situated. 

The continental shelf varies in width in difTerent places. It is 
only a few miles wide round .\frica. along western North and 
South America, the eastern coasts of India and Japan proper, 
and off south-eastern .Australia ; it is several hundred miles wide 
off north-western Europe, eastern North America, Eastern Asia 
and northern Austr.dia ; and it c.xtcnds from north-eastern 
Siberia to Alaska without a break. 

'I'hc continental shelves slope gently from the land to a depth 
of about WMt feet (KK) fathoms), and on them collects the land 
waste carried by rivers or broken from the coast by the seas, so 
that the beds of the shelves arc very slowly but continually rising. 
Slight alterations caused by the rising or sinking of continents 
owing to earth disturbances, or by the increase or decrease of the 
amount of water in oceans owing to the melting or formation of 
glaciers on land, have caused and can still cause new seas to 
appear or old ones to disappear. For instance, ii' the floor of 
the North Sea were upraised 00(1 feet, the British Isles would be 
joined to the mainland of Europe, and this part of the continent 
would once more appear as it did before an early earth disturb- 
ance gave it its present features. 
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The sea beds, that is the floors of the continental shelves, arc 
not level, but broken by mountains, hills and \alleys. The upper 
parts of the mountains and hills stand out of the water and Ibrrn 
the islands. 

Oceans. — .\{ the outermost edge of the continental shelves there 
is a sudden and abrupt drop to a depth of from to lO.ddO 

feet, and this marks the proper “ boundary ” of the oceans. 
From this edge the ocean floors flatten out for many miles, their 
level monotony only in certain parts being interi upted by volcanic 
peaks and depressions. 

About GO depressions in the oceans have been charted, tlie 
greatest being the Swire’s Deep', which lias a depth of about 
Ua,4a0 feet : Mount Everest could veiy easily be drowned in it. 

Submarines descend to depths of about 200 feet, men ^\ilh 
diving apparatus can go dow n 1100 feet, but enclosed in a large 
metal globe called the bathysphere, people have descended and 
stayed for some hours at depths of several thousands of feet. 

On the ocean floors, that is at depths of (i,0()0 feet or more, no 
land waste is found, but only claylike mud of various colours and 
kinds known as abyssal oozt- As none of this ooze has been dis- 
covered among land rocks, it seems that the deep ocean floors arc 
permanent, that is they are not aflected by earth disturbances 
that cause land areas and continental shelves to sink or rise and 
thus make or unmake seas. 

“ The sounding tube was emptied of the sample of the bottom 
which it had sucked up. Under the microscope the grcyish-tvhitc 
ooze resolved itself into the fragile shelb of infinitesimal creatures.” 

\vn.LIA.M BEEBE* 

The foregoing facts about oceans enable us to distinguish them 
from seas by their larger size, greater depth, permanence, and 
absence of land waste. Also while thousands of sea islands are 
the tops of submerged mountains which arc generally continua- 
tions of land ranges, the oceanic islands have no connection 
whatever with the relief of land, for they are cither of volcanic 
origin or of coral formation. 

* To the east of the Philippine Islands in the Pacific Ocean. 
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Salinity. — The waicr of all seas and oceans is saline. This 
is obvious lo us I'roin its taste, and also because we can s\viiTi in it 
more easily than in fresh water ; salts cause water to be more 
dense and therefore salt water buoys up bodies better than fresh 
water. 

Salts are carried to the seas by rivers. Although river w'ater is 
“ fresh ’ or “ sweet ’* and drinkable, nevertheless it contains 
minute quantities of mineral salts collected from the rocks and 
soils among which it (lows. The seas have rccci\cd these very 
small amounts o( salts from thousands of rivers for millions of 
years. Another factor contributing to their salinity is the evapor- 
ation of their surface waters by the heat of the sun ; only pure 
water changes into vapour, and the salts being constantly left 
behind cause the remaining water in the course of time to become 
more and more saline. The salts of some minerals (calcium, etc.) 
arc used by sea creatures for building up their bodies, and so 
gradually common salt has come to predominate in sea water, 
hence its taste. 

Some scientists have said that the age of the earth can be cal- 
culated by measuring the amount of iralt in sea water. But others 
hold the view that not all the salt has been derived from rivers, 
a portion having entered the sea at its beginning direct from the 
magma, for it is a fact that salt is often erupted with lava from 
volcanoes. 

Sea water is not cvcr>whcrc equally saline. Where large rivers 
or melting glaciers enter it, and where there is much rain and 
little evaporation, the water is less saline ; where rivers are few, 
rainfall scanty and evaporation great, the water is more saline. 
Thus the Baltic Sea, w’hich receives many rivers, has heavy rain- 
fall and io too cold for much evaporation, contains almost fresh 
water ; whereas the Mediterranean Sea with comparatively few 
rivers, little rain and a hot sun causing constant evaporation, has 
rather bitter salt water. 

Temperature. — The surface waters of the seas and oceans 
have temperatures almost similar to the lands in their neighbour- 
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hood. But as water absoibs heat and cold more slowls than 
land, the seas arc ahvays cooler in summer and warmer in winter 
than land.‘ 

The watci3 in equatorial latitudes ha\c temperatures alwa>s 
about SO' F., those in polar regions arc icy cold, and where tlie 
temperatures arc lower than 28' F., llie waters frce7e into ice- 
sheets and blocks, which are separated by channels oi wanner 
water moved there by winds and currents. - 

But it is only surface waters whose temperatures van- in dif- 
ferent latitudes. The strength ol' the heat from the sun decreases 
gradually the lower it penetrates into water, until at 1,<KK) feet 
below the surface of the ocean the sun's rays (both light and heat i 
have no efl'ect at all. Below this level the temperature e\cry- 
where is the same, round about 29^ F. Scientists have found that 
even at the North Pole this was the temperature of the water 
C,000 to 14,000 feet down. 

Movements. — Seas arc never still, because their waters are 
easily afl'ecied by outside forces, which cause the three movements 
known as waves, currents and tides. 

Waves on the sea and the swell of the ocean arc merely undula- 
tions in the surface of the water ; the water itself scarcely moves 
backwards or fonvards with the waves, but only rises up and 
down. This is w’hy we sometimes see a boat, a piece of w’ood, 
a bottle or a cork bob up and down for hours on the sea w-ithout 
coming nearer the shore. 

‘ After a number of hot days when the weather changes and becomes cold, 
it will be noticed that the water from the tap or in a swimming bath continues 
to be warm for a little longer. Similarly after a number of cold days when 
the weather becomes hot, the water remains cool for some time longer. The 
length of time depends on tlic amount of water : one to three days for water 
from the tap (according to the size of the main pipe), two to four da>-s for 
large swimming baths, and months in the case of those huge re3cr\ oin we call 
seas and oceans. By the end of summer the seas get warmed and retain 
some of the heal throughout the winter, at the end of which they become 
cooled, and keep cool till the end of the summer, and so on. 

* The freezing point of fresh water is 32* F., of salt water 28* F. 
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Waves arc due mainly to the wind, and vary in height from 
a few inches on a calm day to many feet in windy weather. 
Waves of over GO feet have been recorded as breaking on the coast, 
but in the open sea, even in the worst weather, waves are rarely 
higher than 20 feet. 

“ Why the Pacific Ocean should be so called passes my 
comprehension. The whole vast stretch of water was a series of 
accentuated corrugations, up which we struggled and down 
which we ran.” s. e. c. ponder 

CuTienls are great circulaior\’ movements of the ^vatcrs in seas 
and oceans, strong enough to carr>’ a ship along ^\'ith them. 

“ The Humboldt Current carried us along and enabled us to 
make from 30 to 40 miles a day more than ever before.” 

JULIl’S FLEISCHMANN 

The water level in hot areas is constantly lowered owing to con- 
tinuous evaporation, and that of cold regions is raised because of 
the melting of glaciers and icebergs and lack of evaporation, and 
so there is always a flow of cold water from the polar regions into 
the tropics. At the same time since warm water (like \\arm air) 
is light, the warm surface waters in the tropics gel pushed aside 
by colder heavier water welling up from below, and thus there is 
also a constant flow of warm water from the tropics to the polar 
regions. These flow’ing streams of water in the oceans are called 
currents. 

The currents however do not flow due north and south. Their 
directions are affected by the earth’s rotation, w hich causes them 
to be deflected to the cast in the northern hemisphere and to 
the west in the southern hemisphere ; by the shape of the ocean 
basins and coasts round which they swirl ; and most important 
of all, by the prevailing winds which drive the waters before them 
as they blow'. The chief ocean currents have been named and 
their courses charted. 

In the North Atlantic Ocean a warm current, the Gulf Sinam^ 
flows from the Gulf of Mexico along the eastern coast of North 
America. Off Newfoundland it divides into two. One branch, 
the North Atlantic Drift, goes across to north-western Europe and 
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Iceland, brini'ing warmtli to these sliores. The other branch, 
the Canaries Current, flows soutliwards as a cool current' towards 
tlie equator, on the way washing the shores of the Canar>- Islands 
and north-west Africa. Two cold currents flow IVom the Arctic 
Ocean itito the North Atlantic. One, the Librador Current, 
merges with the Gull stream near Newfoundland, the mingling 
of the cold and warm waters causing the frequent fogs of this 
area. I he other, tlie Greenland Current, flows past the eastern 
shores of that countr>’ and merges with the waters of the North 
Atlantic Drift, In the South Atlantic the cold lienQueta Current 
from the .Antarctic Ocean sweeps past the coast of south-tvest 
Africa, becomes warm as it reaches equatorial latitudes, and 
skills the east coast of South .America as the warm lirazil Current. 

In the North Pacific Ocean a warm current, the h'uro Stuo, 
flows from the ncighlM>urhood of the Philippine Islands north- 
Avard past the east coast of Japan, and then across to the coast of 
Oregon in the western United States. 'I'he current then divides, 
one branch going north and warming the coastal regions of 
British Columbia and Alaska, and the other flowing to the tropics, 
on the way skirting the Californian coast as a cool current.* 
From the Arctic Ocean a cold current, the Kamchatka (called also 
Awri/f or Oya Siivo), sweeps through the Bering Strait past eastern 
Siberia, then along the western coasts of Japan, and on to 
equatorial waters. In the South Pacific the cold Humboldt or 
Peruvian Current flows from the Antarctic Ocean northward past 
the west coast of South America ; by the time it passes the shores 
of Peru it has become warmed ; it then sweeps westward across 
the central Pacific as the South Equatorial Current, and then south- 
ward past the cast coast of Australia and round the shores of 
New' Zealand as the warm East Australian Current. 

In the southern Indian Ocean a cold current from the Antarctic 
Ocean sends one branch flowing north-eastward towards the 

' Since by now the temperature of iu waters, though still higher than the 
land temperatures of Great Britain. NWay and Iceland, is colder than thoae 
of sub-(ropical areas. 

» Because the temperature of its waters is now lower than that of the land. 
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south coast of Australia, and another branch northward past the 
west coast of Australia. The latter, the West .histTahan Current, 
becomes warm \\ hen it reaches tropical latitudes and sweeps across 
the Indian Ocean, and then goes southwards as the warm 
Mozarnbique Current past the shores of East Africa and Madagascar. 
In the northern part of this ocean the currents form two great 
swirls round the Arabian Sea and Bay of Bengal, but reverse the 
direction of the flow according to the prevailing winds, flowing 
round from east to west in the season of the south-west monsoon 
winds (July), and from west to east at the time of the north-east 
monsoon winds (December). 

Tides . — A person on the seashore finds that the sea daily ad- 
vances and retreats across the sands from a few inches to many 
feet. This is known as the tide, which “ comes in and “ goes 
out ” twice every 24 hours. Near a landing stage or quay-side 
boats are seen every day to be raised at high tide and lowered 
at ebb tide. 

The strength of tides varies in different parts of the world. 
The world’s strongest tides occur in the Bay of Fundy (eastern 
Canada), where the sea rushes into a funnel-like inlet and its 
waters pile up, causing a difference of 50 feet or more between 
high and low water. The world’s weakest tides are experienced 
in the Mediterranean Sea, where there is practically no change at 
all in the daily water level ; this is because the Mediterranean is 
almost landlocked, the Strait of Gibraltar being not only narrow 
but also nowhere deeper than 600 feet, which allow*$ comparatively 
little advance or retreat of water. 

Tides are caused by the gravitational pull of the moon, and to 
a lesser degree that of the sun. We have seen that all bodies 
exert this influence on each other (p. 20) ; water is more aflTccted 
than land because of its less stable nature, and we can notice 
best the effect of gravitation on the oceans owing to their vast 
size. 

The moon slightly pulls both earth and water in its direction. 
This causes the water nearest the moon to pile up in a heap or 
tidal wave, and as the earth is pulled, the water at the opposite 

M.W. 
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side of it, from whicli it recedes slightly, also piles up into a wave. 
At the same time the earth rotates on its axis, turning from under- 
neath tliese waves, uliich tiiereforc arc experienced successively 
by each part ol its water surface. To us, however, who cannot 
leel the earth s movements, it appeals that the waves travel round 
the earth, causing two high tides cvcr>‘ complete rotation (24 
houis).' 

When the sun is cither in line with or opposite the moon (that 
is at new timon or full moonh its force is exerted in conjunction 
with that ol the moon, and the tides arc at their highest. 'I'hcse 
ate called spring tides. \\ hen the sun is not in line with the moon 
(at the moons 1st and 3rd tjuartersl, its force works against that 
of the moon, and so tides arc at their lowest. These are called 
neap tides. 

fil l. f\ IMf .SI:AS AM) OCr.ANS 

Plant Tike. — Tiny floating plant.s, sometimes described as sea 
“ Kf'iss ”, live in the surface waters of all seas and oceans. I'hey 
can exist up to a depth of 150 feet ; farther down there is only 
animal life. 

“ .All over the watery surface of the globe, even in the middle 
ol the greatest oceans, there is this upper layer of water that 
teems with green productive life, called the plankton. It consti- 
tutes the main food supply of the sea. In certain spots, at certain 
limes, the crop of plant plankton is so dense that it discolours the 
sea over large patches. Hut for the most pan the plantlcts remain 
invisible and unsuspected until low-net and microscope arc 
brought to bear.” n. c. wells, ji'lian hvxley, c. I‘. wei.i5 

“ The luminosity or phosphorescence of the sea in some parts 
is a remarkable sight and can generally be seen to the best advan- 
tage in a gale. It is caused by some forms of plankton and pre- 

‘ The moon tr.ivcls round the earth in the same direction as the earth 
roi.iies, and therefore by the time the earth has rotated from one tidal wave 
to the next, the moon has also advanced in the same direction and with it the 
tidal waves, so that the opposite wave is not experienced exactly 12 hours after 
the first, but 12 houn and 25 minutes after, which causes the hieh tide to set 
" Inter " every day. 
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scnls a magnificent spectacle. The crest of each wa\ c as it breaks 
on the rocks sparkles brilliantly and appears like a sheet of molten 
silver.” s. u. miles 

Life in Shallow Waters. — Sea creatures live both in slinl- 
lowand deep waters, but those most used by man arc found usu.illv 
just ofl the shore, or \\'herc undersea hill ranges form “ banks “ 
that almost reach the surface, or in shallow seas. 

I'ish form a very valuable food, \\ hcther eaten fresh, salted or 
tinned, and great quantities arc consumed every year by peoples 
of all lands. .A certain amount of fishing is done along e\’cry strip 
of coast, but there are particular areas \ cry rich in fish, and these 
are all situated in temperate latitudes. The four chief fishing 
grounds of the world are : 

(a) the seas of north-western and western Europe where cod, 
herring, haddock and mackerel arc caught in the open waters, 
and oysters, plaice, sole and sardines inshore ; 

(^) the waters off north-eastern North America and New- 
foundland, noted for cod, haddock, herring, tunny, oysters, crab 
and lobster ; 

(c) the coastal waters of north-western North America (from 
Oregon to Alaska), where the chief fish arc salmon, cod, halibut 
and bonito ; 

{d) the seas around Japan, where quantities of herring, had- 
dock, salmon, bonito, crab and lobster arc obtained. 

Other less important grounds are those of the western Mediter- 
ranean, around the coasts of south-east Australia and New 
Zealand, and off the shores of the Cape of Good Hope (South 
Africa). 

Some kinds of fish and sea creatures useful to man are found 
only in tropical and sub-tropical waters. 

Turtles provide the tortoise-shell of commerce and their flesh 
makes a rich variety of soup. They are caught in northern 
Australia and especially in the Galapagos Islands that belong to 
Chile. 

“ Three species are very abundant : the green or edible turtle, 
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the hawksbill or tortoise-shell turtle, and the loggerhead. The 
loggerhead is the largest of the three and may attain a w eight of 
1,500 lbs. It lives on fish and shelUfish. The hawksbill turtle 
never attains a weight exceeding 300 lbs. It has been much 
hunted for its shell. The green turtle has been hunted lor its flesh, 
which is as tender as young veal and resembles it somewhat in 
flavour ; it also yields a rich soup.” t. c. rouchley 

Squids, a species of small octopus, are found in most tropical 
waters, and their flesh is thought a delicacy by many people. 

“ The water-colour pigment known as sepia is obtained from 
certain species of squid, the dried contents of the ink-bags being 
dissolved in dilute ammonia and precipitated with hydrochloric 
3Cid.” T. C. ROUCHLEY 

The beckt-de-mer of north Australian waters is another strange 
creature esteemed as a dainty by some people. 

“ We w'atched the divers going down to the floor of the lagoon 
for beche-de-mer, or sea slugs. These things look like nothing 
more than big fat worms the size of a large sausage.” 

IRVING JOHNSON 

Sponges arc colonies of minute sea animals, obtained mainly 
from the Mediterranean off Tunisia and Libya and in the iLgean 
Sea, and in the Gulf of Mexico off the shores of Florida and the 
Bahamas Islands. 

“ The sponges arc black and slimy during life and arc securely 
anchored to shells, rocks or other solid objects. The divers of 
the iLgcan are world famous for their skill and endurance. The 
diver has a life line attached to his right arm, and thus equipped 
leaps overside with a 30 lb. block of marble, which bears him to 
the sea-bed 12 to 40 fathoms below. Here he stays for about 
two minutes, filling a basket at lightning speed, when he is hauled 
to the surface, his marble ‘ sinker ’ attached to another line being 
recovered separately. The sponges are stamped upon and beaten 
and then hung overside for 24 hours to remove the last of the 
slimy substance. There follows more beating, more washings, 
and finally a period of drying in the hot sun, the sponges being 
hung on lines.” e. c. boulencer 
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The seas also have (heir precious and semi-precious stones : 
pearls, mother-of-pearl and coral. 

Pearls arc found in oysters and result from a piece of grit or 
sand entering the shell, and the oyster co\’cring it with the same 
pearly secretion with which it lines its shell. Any oyster mav 
chance to contain a pearl, hut the largest and most heautiiul ar<- 
obtained from those of tropical waters. 'J'he chief peail fisheries 
of the world are in the Persian Gulf.* 

” It may be said that the pearling industry forms the support 
of the Arabs on the western shore of the Persian Gulf ; the num- 
ber of boats employed has been variously estimated at from 3,0<l() 
to 5,tJ(M), and the number of men at fi otn 27,000 to 40,0tM). I'lic 
richest banks arc in the pro.ximity of the Islands of Bahrain, 
which send 2,500 boats to the fishciy. 1 he divers descend by 
means of a hca \7 stone attached to a rope and l)cgin at once to 
collect the oysters and put them in a bag, basket or net, suspended 
from the waist or neck ; they arc able to pick up from eight to 
filtccn oysters, and on jerking the rope are hauled up to the Ijoat. 
As soon as the boat is full of oysters the captain sails to a sandy 
islet where the oysters arc exposed in the sun until they rot, when 
the pearls arc gathered from the shelf’ s. n. mii.es 

“ Many of the divers are brought up unconscious, and cannot 
often be brought to life. Deafness, caused by the enormous 
pressure of the water at such depths, is common among divers. 
Rheumatism and neuralgia arc universal, and the pearl-lishcrs 
arc the great exception among the Arabs in not possessing 
beautiful teeth. On the shore the pearls arc classified by the 
merchants, according to weight, shape, colour and brilliancy. 
There are button-pearls, pendants, roundish, oval, fiat, and 
perfect pearls ; pearls white, yellow, golden, pink, blue, azure, 
green, grey, dull and black ; seed-pearls the size of grains of 

* Oihcr pc.irling grounds arc : the Red Sea (soulhcrn lialf), otT C<ylon (the 
Tinncvelly coast, Maanar Gulf and Falk Strait), Hainan (cast of Indo-China), 
Sulu Islands (southern Philippine Islands), Aru Islands (west of New Guinea), 
the northern and north-western coasts of Australia, New Hebrides, Lower 
California, Gulf of Panama, Margarita Island (Venezuela). 



124 


THE WORLD 


sand. I lia\ c seen a pendant-pearl the size of a hazelnut, worth 
a few thous.uid rupees. Colour has only a fashion-value. Europe 
prefers wliite and the Orient the golden-yellow ; black pearls 
are not highly esteetned l)y Orientals. ’ ' samuel m. zwemer 

Mollter-of-pfail is the shell-lining of a type of non-edible mussel 
or oyster. It is obtained from waters where oysters arc found, 
l>ut is most abundant oil the north Australian coast. 

1 he pearl-shell is the Great Barrier Reef s richest treasure. 
The rich mother-of-pearl is an important article of commerce 
for conversion into buttons, sleeve-links, knife-handies, trinkets. 
Not only arc these pearling grounds the most extensive in the 
world, but the shell is easily the largest of all pearl-shells.” 

T. C. ROl’CHLEY 

Loral IS composed of colonies of coral polyps. Red, white and 
pink coral arc obtained in the waters near south-western Italy 
and made into beads and ornaments. In more tropical regions 
the polyps arc so numerous that instead of their skeletons pro- 
viding necklaces and jewellery, they ofl'er man stretches of” land ” 
on which to live. In the central Pacific Ocean, in the waters of 
north-eastern Australia,* in the Gulf of Mexico, in the Caribbean 
Sea, and in one ease (the Bermuda Islands) in the northern 
Atlantic Ocean, the coral polyps have built up great reefs and 
islands.* 

Whoever approaches Tahiti from the north passes between 
a crowd of coral islets, each of which is a ring or sometimes a 
sort of horseshoe of grass and low shrubs scarcely rising above 
high-water mark, and enclosing a smooth lagoon. Some arc 
tiny, some a mile or more in circumference. Some have a surface 

* The Great B-irrier Reef stretches almost from the coast of the bland of 
New Guinea to Sandy Cape in eastern Australia. With a length of about 

l.a.'iO miles and an .area of 80.000 stjuare miles, it is the largest coral formation 
in the world. 

• Coral needs water with an average temperature of 70** F. in order to live 
and multiply, and therefore it is found only in the tropics, except in the ca.se 

of the Bermudas where the water has a high temperature owing to the Gulf 
Stream. 
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only a few yards wide, others are broader and higher, with soil 
enough to support rows of coconut palms. Islands of tliis type 
are called Atolls — a word drawn from the name thev bear in the 
Maidive Archipelago— and their shape has usually been explained 
by supposing them to have been built up along the edges of a 
submarine volcanic crater, the rest of which is filled by the 
lagoon. Most of these atolls arc uninhabited, but those large 
enough to have plenty of coconuts and perhaps other fruit-bearing 
trees, can support a certain population, \vho live off the fruit and 
the crustaceans they find on the reef, and the fish they catch in 
the lagoon ; and by collecting the mother-of-pearl shells and 
selling the coconuts for copra to any trading ship that comes their 
way. Strange and picturesque are these little specks of islands 
in the vast ocean.” viscount bryce 

Life in Deep Waters. — The majority of sea creatures live 
in shallow seas, but some prefer the deep ocean. Many of the 
ocean creatures dwell in its surface waters, some arc equally at 
home near the surface or deep below, others live part of the time 
in the ocean and part of the time on land, yet others remain 
always in the ocean depths. 

Flying-fish exist in reality and arc not a sea talc. Chased by 
dolphins and porpoises they take to the air, and as soon as their 
little wings dry, they dip in the water to wet them and then fly 
again. 

“ One of the first denizens of deep water, and one of the most 
interesting, that we saw as soon as we got down to warmer lati- 
tudes were flying-fish. Just a few at first, then shoals and shoals 
of them. They simply swarm all over the tropic seas. Their so- 
called wings arc thin gauzy affairs, bearing no resemblance to 
those of a bird but more like a huge dragon-fly’s. Their flight is 
really no more than skimming ; they rise out of the water with 
a flip of their tails and vibrate their wings like planes. A couple 
of hundred yards is about their limit, then back they fall into the 
water with a ‘ zip ’ and, a moment after, leap out again and arc 
off on another flight.” Rex Clements 
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WhaUs arc the l.irgr^t living creatures, some of them being 
o\ cr (eet long. I hey come to the surlacc to feed on " nu aclous ' 
ol plankton, then dive to tremendous depilis. I'liev arc 
iniiiK-d b\ man lor their oil and wlialeltone. An interesting 
substance obtained Iroin them is ambeigris, used in making higli- 
grade peituin<‘s. It is a laity matter derived Irom ilie stomachs 
ol cert.iin kinds of wh.des that leed on cuttlefish, and consists 
mostiv ol the undigested horny beaks of this creature. Ambergris 
is \ery laielv tound, and so it is one of the c.xpensivc articles of 
commeice ; it costs about an ounce. 

“Oil ilie (l.m.iiA Islands I saw up to half a score of huge 
bl.u k bodies heave lh<-mselves silently half out of the sea. As 
the\ lose, thin jets ol \\.itery va[)our were thrown high in the air 
with a long Ihssing noise. I'hey seemed in no hurrv, but with 
an easy gliding roll that hardly lippleii the water went cursing 
iiiuler. .\ nioineni or two later up they came again, then dow'n 
once more they |)lungcd. I hey were most fascinating to watcli, in 
movements so \ ast and leisurely, yet they did not i ufllc the surface 
so imich as a sw imming m.m would have done.” rkx ca.r.stENTS 
I lu' .Vtilaretic Oec.in may lie dcscrihcd as the great ban- 
(|ucting li.ill ol the whale, for it ptDvides a superabundance of 
suitable jbod. Tliis consists of myriads of small shrimps, whicli 
live at some depth below the sea surface.” a. o. m-SNETT 

known also as (iiiooni’s and niftnaUf.f, arc interesting 
miniature tel.ilives o) the whale. They live in tropical wntci-s, 
.md it is thought that they were the cicatuixs which ga\’c rise to 
the ancient belief in mermaids, lor a chigong can hold itself erect 
in the water, and the female occasionally cradles its young in its 
arms, appearing almost human when viewed liotn a distance. 

Sai-hons live lor p.irt of the time in water and part on land, 
choosing tlie smaller and often unpeopled islands for their homes. 

” I saw several of these vast sca-lions, some of them were 
upward of 10 feet long, and more in hulk, so that they could not 
weigh less tlian a ton. The shape of their body difl'crs little from 
the sea-dogs or seals, but they have another sort of skin, a licad 
much bigger in proportion, and very large mouths, monstrous 
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bill eyes, nnd a face like that of a lion, with vcr>’ large whiskers, 
the hair of which is stiff enough to make tooth-pickers. I admire 
how these monsters come to yield such a quantity of oil. Their 
hair is short and coarse, and their skin thicker than the thickest 
ox-hide I ever saw.” woodes Rogers 

Seals like sea-lions live partly in water and partly on land. 
They Irequent the colder waters in or near polar regions, their 
chief haunts being the Pribilof Islands of the North Pacific. In 
the last century they were so extensively hunted for their fur 
(sealskin) that their number diminished considerably and it w.as 
feared they might become extinct ; now they are protected by 
international agreement. 

” The seal is an excellent swimmer and diver, and to obtain 
it.s food, which consists chiefly of fish, it sometimes descends to 
extraordinary depths. It can also jump out of the water on to 
a floe the edge of which lies as much as six feet above the surface. 
I have often seen them shoot suddenly out of the sea, describe 
a curve in the air, and plump down some way inside the edge of 
an ice-floe high above the water.” fridtjop nansen* 

I he walrus is akin to the seal except that it possesses long tusks. 
It al.so is an amphibian and lives in polar regions, and is hunted 
by eskimos. 

The oceans contain many other kinds offish of different shapes 
and sizes, from 4 inch sea-horses to 40 feet sharks. Sharks are 
commercially utilised, for their skins arc manufactured into 
leather goods, and soup made with their dried fins is esteemed as 
a dainty by the Chinese. Sea-horses are but one among a great 
variety of tiny fish beautiful in colouring and movement. 

Among the occanie fish there arc many that live permanently 
below depths of over 150 feet. These therefore cannot subsist on 
plankton, but obtain their ftxxl partly by preying on each other 
and especially from the countless corpses that arc continually 
sinking down, the creatures killed in the upper leveb of the water. 
Some of these deep-water fish arc phosphorescent. 

The darkness in the depths is complete, save for what light 
is generated by their living inhabitants. Water rapidly cuts off 
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light. Most of the fixed bottom-living forms shine all over, often 
with a marvellous radiance. Sometimes there is a single row of 
small lights doum the body ; sometimes tiers of lights, so that the 
fish looks like a finer at night.” 

H. C. WTELS, JULIAN HLTXLEY, C. P. WELLS 

The following is a description of what was seen in the depths by 
the first scientist who descended several thousand feet in a bathy- 
sphere to make obsers'ations : 

” The outside world I now saw through my window was a 
solid, bluc-black world, one which seemed born of a single 
vibration — blue, blue, for ever and for ever blue. I looked out 
and watched an occasional passing fight. Each fight is an indi- 
vidual thing, often under direct control of the owner. A gigantic 
fish could tear past the window and if unilluminated might never 
be seen. My eyes became so dark-adapted at these depths that 
there was no possibility of error ; the jet blackness of the water 
was broken only by sparks and flashes and steadily glowing lamps, 
varied in colour and of infinite variety as regards size and juxta- 
position. It leaves the mind in a maze of wonder — to think of 
having seen these hidden multitudes, many most delicate and 
fragile, avoiding their enemies and searching for food, all amid 
black ice-cold water with nearly a half-ton of weight crushing 
down upon every inch.” william beebe 


RIVERS 

Riven carry to the lakes, seas and oceans most of the water 
that falls as rain and snow on the land surface of the globe. 

“ Rivers perhaps arc the only physical features of the world 
that are at their best from the air. Mountain ranges, no longer 
seen in profile, dwarf to anthills ; seas lose their horizons ; lakes 
have no longer depth but look like bright pennies on the earth’s 
surface ; forests become a thin impermanent film, a moss on the 
top of a wet stone, easily rubbed off. But rivers, which from the 
ground one usually sees in cross sections, like a small sample of 
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ribhon —rivers siictcli out serenely alicnd as far as tlic eve can 
rcacii. I'loin tlic .lir rivers arc seen in their true stature. Tltey 
tumble clown inouiiiain-sidcs ; they meander throuj'h flat farm 
lands. \ allevs trail them ; cities ride them ; farms clinti to 
them ‘ load.s and railro.id tracks run alter them — and they 
leinain. permanent, possessive. Xext to them, man’s gleaininp; 
cement roads wijich lie iias built with such care look frauilc as 
paper streameis throun over the hills, easily blown away. But 
rivers have carved their way over the earth’s surface for centuries 
and (hey will stay.” anxe .morrow i.ixdbkrch 

77a- siiiircr or be'^innin^ of cvcr>’ river is due to water or snow 
fallini' on slopini' ('round. Rain that falls on non-porous rocks 
(such .\s Kr.uiitc) runs off in little streamlets down gullies or hollows 
amon^ die rocks, and groups ol these streams on their way unite 
with one another, atid thus it the rainfall is sufTicicnt and constant, 
a ]>crmancnt rivulet is born. When rain falls on j>orou.s rcKks 
(sucli as sandstone', the water soaks into the ground, and sinks 
down until it reaches aiul is stopped by a layer of non-porous 
rock, wlien- it is stored up as “ groimd water ”. If there is fre- 
<iuent t ain the porous rcKk gets saturated, and if the ground water 
is present in fi.it country, wells can be dug which will never go 
diy, as in parts ol .Vrabia ; if the ground water is stored up in 
•a depres.sioii. when wells arc sunk the water is forced upwards by 
pressure, forming the artesian wells common in many parts of 
.Australia ; but il the ground water is present in a hilly area, the 
water will escape .as a spring and drain away as a brook. \’cry 
many rivers and their tributaries (among them most of those of 
Great Britain) begin in one of these ways — from rain running ofT 
non-porous rocks and from springs. 

If rain l.dls on clayey soil or in a hollow among impcr\-ious 
rocks, it will form a swamp or lake, and if the rainfall is fairly 
continuous, the excess water will drain from the swamp or lake 
as a rivulet. Some of the world’s greatest rivers have such an 
origin : the Mississippi of North America, the Amazon of South 
America, the Nile of Africa, the Yencsci of Asia. 

Snow’ iailing on mountains sometimes gives rise to a glacier or 
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river of ice, which flows slowly downliill until it readies lower 
levels, where it melts. Many famous rivers have their sources 
in glaciers : the Ganges of India, the Rhine of Germany, the 
Rhone of France. 

“ When you get near the Rhone Glacier, you find it consists of 
a series of huge blue-white jagged leeili of ice frozen absolutely 
solid and over 300 yards wide : its blueness is peculiar. It is 
fascinating to sec how the drips from the glacier become a trickle 
a few inches wide ; then how the trickle becomcTi a ri\ ulet two 
or three feet across ; how this becomes a brook which you can 
still step over ; how this brook becomes a stream six yards across 
— all within a mile from the Glacier.” Charles craves 

The upper course of a river is usually among highlands. The 
stream, increasing in size as it is joined by other brooks, rushes 
swiftly downhill dashing over boulders and rocks, and often form- 
ing rapids and waterfalls. Here it is useless for navigation, but 
It can be utilised for turning water-mills or generating hydro- 
electric power. 

Sometimes the entire course of a river is set througli moun- 
tainous country, as that of the Salween River in Indo-China. 
Such rivers arc occasionally called “ young ”, for generally rivers 
flow over uneven country at the beginning of their lives, and 
gradually their waters wear away the rocks and thus flatten out 
and widen their beds. 

The middle course of a river begins when it leaves the high- 
lands for the plains. It flows more slowly on flat ground, 
meandering round obstacles instead of hurtling over them, wind- 
ing in great curves through the country. These curves in time 
get more pronounced, for the current (caused by the river flowing 
from the hills) wears back the outside bank ; and when the cur\ cs 
become great loops with narrow necks, the river breaks across 
these to straighten its course, so that the loops remain as ” lakes ” 
beside the river. This is the origin of the “ ox-bow lakes ” beside 
the Mississippi River of the United States. Rivers flowing 
through flat country are navigable, and much use is made of them 
for transport, especially of heavy goods. 
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In its tiiiclcilc course a river is often joined by others, known as 
its tributaries or aflluents. The Ri\cr Amazon reeeives over l,(H)t) 
tributaries wliilc it flows across the selvas of South America. 

'■ riie Ibrest t!irouci;h which we proercssed was cut by imincrous 
streams. Some flowed down acro.ss tlie trail, and we forded 
tlietn. Some dropped sheer upon it from rocky shelves above, 
and we ducked tliern. Others we could sec coursint^ through the 
valleys Ix-low. And still others we could not see at all, but heard 
incessantly as they gurgled in the deep recesses of the vegetation, 
riuw flowed in every direction of the compass. But their destina- 
tions %\ere all the same. However far astray they might go, their 
waters would e\entually find the Amazon and the Atlantic 
Ocean." James ramsey ullman 

Thf mouth of a river is the place where it empties its waters into 
a sea or lake. M.tny great rivers, among them the Mississippi, 
the .\inazon, the Nile, the \’olga and the Ganges, carry much 
silt which they deposit at their mouths, and in the course of time 
the deposits form large areas of land (known ns deltas), through 
w hich the l ivens flow in a number of channels.* Whett ports arc 
sittiated near the mouth of a delta-forming river, as New Orleans 
on the Mississippi, there has to be constant dredging to keep the 
port open fi>r sliipping. Other rivers have their silt washed away 
l)y tides and piled up iti the water near-by to form " bars " or 
sand-banks. 

In some cases, owing to the sinking of the land, or rising of the 
sea, the lower valley of a river has been drowned, so that it admits 
the tides for some distance. The mouths of tidal rivers are known 
as estuaric'. The tides carry away most of the silt brought by 
such rivers, and this prevents the formation of deltas or bars. 
I‘)xamplcs of this type of river-mouths arc those of the Thames 
and Mersey in England, and the CHydc and Forth in Scotland. 

Since the water of rivers is derived from rain and snow, the 

• A* ihe 'ilt-m.-ulr land at the mouth oft hr Nile, when looked .it from the north, 
rwemhlrv in shape the Greek letter A (dtUa), the ancient Creeks called it the 
Delta. This name is now universally applied, although not all silt-made Kind 
u ihb shape. 
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depth ond width of a river usually depends on the amount of 
w.itcr it teceixes from the atmosphere. In lands where the rain 
varies very much at different seasons of the year, the rivers arc at 
one period great torrents and at another period tiny streams. 

*■ The rivers rising in internal India rush through wide beds in 
the rainy season and drop to the merest trickle in the dry 
months.'’ sir george macml'NN 

'■ In winter the River \'aal of South Africa trickles apologeti- 
cally among great, black, shiny, defiant stones ; and in summer, 
swollen l>y rains in the Transvaal, it rushes down in a thunder- 
ing wall of water. It runs through the lands of diamonds and 
gold and platinum. In the very bed of it there are diamonds. 
It.s water is drunk in three provinces.” s. c. milljn 

“ Anyotic unaccustomed to the ways of streams in countries 
of heavy rains would be surprised at the increase which some- 
times takes place in the volume of a river like the Cauca of 
Colombia in an exceedingly short space of time.” eug^ne andr^ 

The Great Rivers of the World. — There arc 25 rivers in 
the world with a length of more than 1,500 miles, that is they 
would stretch farther than from Paris to Moscow. Of these, 
10 arc in y\sia, 5 in North America, 4 in Africa, 3 in South 
America, 2 in Europe, and 1 in Australia. 

The Great Rivers of North America . — The world’s longest river is 
the Mississippi (4,200 miles) in North America ; it is long enough 
to stretch from London to Delhi. Together with its great tribu- 
taries the Missouri, Arkansas, Red, Ohio and Tennessee, it 

> 

drains the whole of the Central Plains of the United States, 
offering over 15,000 miles of navigable waterways, and forming 
a great delta where it enters the Gulf of Mexico. 

“ Out of Itasca Lake the ‘ Father of Waters ’ flows with a 
breadth of about 12 feet, and a depth ordinarily of less than 2 feet. 
It goes at first northerly, and then makes a grand curve through 
a long chain of lakes, and takes its south-east course towards the 
Falls of St. Anthony, and onward in its progress to the Gulf.” 

JOEL COOK 
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The River St. LawTence of Canada is smaller in size, being 
only about 2,000 miles long if the River St. Louis which enters 
the western end of Lake Superior is counted as its headstream. 
Commercially, however, the St. Lawrence is as important as the 
Mississippi, for it drains the Great Lakes and forms a wide and 
deep water-highway leading from the centre of the continent to 
the Atlantic Ocean. It carries a tremendous amount of shipping 
during the seven or eight months in the year it is open to navi- 
gation ; in winter it is frozen. 

The other three long rivers of North America are the Mac- 
kenzie (2,,35() miles) of Canada, which flows from the Rockies to 
the Arctic Ocean ; the Yukon (2,200 miles) of Alaska ; and the 
Colorado (1,700 miles) of the western United States, which runs 
through the famous Grand Canyon and enters the Gulf of Cali- 
fornia. The Mackenzie and Yukon arc closed by ice lor four or 
five months in the winter. 

The Great Rivers of South America . — The second longc*st, but the 
widest, river in the world is the Amazon (4,(KH) miles) of South 
America, which rises in the little Lake Lauricocha near Cerro dc 
Pasco (Peru). Its chief tributaries are the Madeira, Xingu, 
Tocantins, Yapura and Rio Negro. It is navigable by ocean 
steamers for 1,000 miles from its mouth, and by smaller river 
steamen for 2,000 miles. 

The River Orinoco (1,500 miles) rises in the Guiana Highlands, 
on its way is joined by several tributaries from the northern 
Andes Mountains, and flows into the Atlantic Ocean. Its waters 
mingle, through a natural canal, with those of its great neighbour, 
the Amazon.* 

“ Shortly before w’e sailed an interesting newcomer pulled into 
port : a small launch flying the Venezuelan flag that had come 
to Manaos not by way of the Amazon, but through the Casi- 

‘ When two neighbouring riven, like the Orinoco and the Amazon, flow in 
the same direction, sometimes one or sc\-eraJ of the tributaries of one ri\ cr 
merge into tributaries of the other river, and then in due time the waters of 
both are drawn off by the stronger (i./., more swiftly running) ri>'er. Thb is 
known as river capture. 
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qui.irc (.:an.il nnd down the Rio Nctjro. I'his natural canal, the 
only one ol its kitid in the woild, connects one ol' the tributaries 
ol the Xet'io w ith the Uppei Orinoco in southermost \’cnezuela, 
tlius pioxidintj a continuotis inland waienvay from tlie Carib- 
bean Sea to Maiiaos and the heart of Amazonia. More than 
miles in length, it is broad and deep enough during the 
rain\ season to accommodate ships of considerable draught, but 
the region it selves is so remote and contmercially undescloped 
that only a handful of boats traverse it in a year.'’ 

JAMES RAMSEY t’LLMAN 
riic ihild great river of South America is the Rio dc la Plata 
or Plate River. It receives the waters of the Parana River (2,000 
miles 1 from southern Ih a/il and Paraguay ; of the Paraguay River, 
( l,.‘><i(t miles) fiom southern Brazil and central Paraguay ; of the 
latter river's tributary the Pilcomayo River from Bolivia ; and of 
the Uruguay River (1,<)(M) miles) from the republic of that name. 
The Rio tie la Plata Hows to the Atlantic through an estuary 
2<IU miles long, and is about lOO miles wide where it enters the 
ocean. 


The Great Rivers of Africa. — The world’s third longest river is 
the Nile (11.(500 miles) ol‘ .Africa, which rises in Lake A’ictoria in the 
Last .African Plateau, and forms a large delta at its mouth in 
Lower Lgypt. Its chief tributary is the Blue Nile from Lake Tana 
in Lthiopia, which in the wet season receives so much water from 
monsoon rains that it causes the annual Hooding on which de- 
pends the prosperity ol' the Sudan and Egypt. 

The Nile, in its course through the narrmv and winding 
valley of Upper Egypt, which is confined on each side by moun- 
tainous and sandy deserts, is cveryavhere bordered, except in a 
very tew places, by cultivated fields of its own formation. They 
arc intcisperscd with palm-groves and villages, and intci-sectcd 
by numerous canals." Edward william laxe 


“ The Nile passes through many lands. There arc the irrigated 
areas of the Delta and Lower Egypt, and the vast deserts of Upper 
Egypt. Then across the little-known sandy wastes of Lower 
Nubia and the Sudan, and, still farther south, through the 
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40,000 square miles of the great Sudd, or Central African sw amp. 
Below this amazing region lie the jungles of the southern Sudan 
and of Uganda.” chari.es domvii i.f.-fife 

Another important African river is the Congo (3 ,<mhi miles). 
Its hcadstream, the Chambezi, rises in East Africa immediately 
to the south of Lake Tanganyika. The river flows westw ards 
across the continent, and after being joined by many tributaries, 
enters the Atlantic Ocean near the equator. 

For purely tropical scenes, 1 commend the verduroush' rich 
isles in mid-Congo. There the rich verdure reflects the brightness 
ol the intense sunshine in glistening velvet sheen from frond and 
leaf. Some of the smallest islets seemed to be all aflame \\ith 
crimson colouring.” sm he.srv sta.m.ev 

The River Niger (2,600 miles) rises in the Futa Jallon High- 
lands of West Africa and enters the Gulf of Guinea. 

“ All the way in the lower course there is a full range of tropical 
landscape. At some places the forest comes to the edge of the 
water. Where a stretch oi' sand lines the shore, crocodiles are 
frequently seen at rest. Standing quite alone arc the riverside 
villages, enveloped on three sides by the forest.” j. r. Raphael 
The fourth great African river, the Zambezi, rises in .Angola, 
and after being joined by tributaries from Northern Rhodesia, 
Southern Rhodesia and Lake Nyasa, flows through Fortugucse 
East Africa into the Indian Ocean. 

” The river is, Indeed, a magnificent one, often more than a 
mile broad, and adorned with many islands of from 3 to .3 miles 
in length. Both islands and banks arc covered with forest. The 
beauty of the scenery is greatly increased by the palm with its 
gracefully curved fronds and refreshing light-green colour.” 

DAVID LIVINGSTONE 

The Great Rivers of Asia . — Asia contains ten of the world's 
greatest rivers, among which arc the 4th, iith and 6th longest. 
This continent is unique in the fact that eight rivers, each with 
a length of over l,0fX) miles, rise in one highland area,’ and flow 

* The riven arc the Induj, Ganges, Brahmaputra, Irrawaddy, Salween, 
Mekong, V'angtse-kiang, Hwang-ho, all of which rise in the Tibetan Plateau. 
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thence to such \sidcly separated seas as the Yellow Sea, South 
China Sea, Bay of Bengal and Arabian Sea ; five of these rivers 
leave the highland by means of gorges only a few miles apart 
from each other.* 

Asia's lonijcst river is the Yangtsc-kiang (3,400 miles), which 
flows from Tibet eastwards across Central China, and forms a 
great delta where it enters the Pacific Ocean. 

“ The \’angtsc-kiang, the Great Muddy River of China, is one 
of the greatest rivers, and its valley the most densely populated 
and closely cultivated river basin of the globe. Rising in northern 
Tibet on the Roof of the World, this ‘ Girdle of China ’ crosses 
the whole country in its 3,000 mile course to the sea, touching 
nine ol the richest provinces, draining and giving communication 
through a region more than (300 miles wide, a basin of (K)0,0(X> 
square miles, with a population estimated at 180 millions.” 

ELIZA RVIIAMAH SCIDMORE 

The Yenesci (3,200 miles) rises in Lake Baikal and flou's north- 
ward across (he Siberian Plain to the Arctic Ocean. 

” The Yenesei claims respect on account of its size. At 
Krasnoyarsk, which is 1,700 miles from the sea, where we first 
saw the Yenesci, its banks arc a thousand yards apart ; farther 
north the river widens to over a mile, and eventually broadens, 
at its mouth, to the amazing width of 100 miles.” 

DOUGLAS CARRUTHERS 

The Lena (3,(XX) miles) rises in the Lake Baikal Mountains, 
and the Ob (3,000 miles) in the Altai Mountains, and both flow 
northwards, like the Yenesci, over the Siberian Plain to the Arctic 
Ocean. 

The Amur (2,800 miles) rises in Mongolia and flows eastwards 
through the U.S.S.R. to the Pacific Ocean. It is joined by the 
Sungari which, w’ith its tributaries, drains the central plains 
of Manchukuo. 

The Hwang-ho (2,700 miles) rises in eastern Tibet and flows 
through northern China into the Yellow Sea. The Mekong 

' The five riven are the Brahmaputra, Irrawaddy, Salween, Mekong, and 
Yangtse-kiang. 
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(2,600 miles) rises in south-eastern Tibet and flows southwards, 
through south-western China and French Indo-China, into the 
South China Sea. 

The Indus (1,900 miles) rises in western Tibet and flow's south- 
wards to the Arabian Sea. It is joined by the Kabul River from 
Afghanistan, and by the Panchnad River which receives the 
combined waters of five rivers from the Punjab.* 

“ The Indus flotvs first westward through the wonderfully 
beautiful state of Kashmir, and then turns south-west into the 
important province of the Punjab. The very name Punjab means 
Land of the Five Rivers lady hartog 

The Brahmaputra (1,800 miles) has its source in south-western 
Tibet, through which country it flows as the Tsang-po for 800 
miles. It then passes through a gorge in the Himalaya and 
flows across north-eastern India, entering the Bay of Bengal 
through the Ganges delta. 

The Ganges (1,500 miles) has its source near those of the Indus 
and the Brahmaputra, breaks through the Himalaya near 
Hardwar, and flows across the Great Plain of India in a south- 
easterly direction. It is joined by the Jumna, the Gogra and the 
Son rivers, and in its great delta by the River Brahmaputra. 

“ The waters of the two great rivers spread out into innumer- 
able channels. Between the two largest estuaries of the Ganges 
delta, the Megna on the east, and the Hooghly on the west, there 
is a distance of nearly 200 miles.” lady hartog 

Two important rivers in western Asia, though not as long as 
those mentioned, are the Euphrates (1,200 miles) and the Tigris 
(900 miles). They rise in the Armenian Highlands of Asia Minor, 
flow southwards in almost parallel courses until they unite, and 
their combined waters continue the journey as the Shatt al-Arab 
for another 100 miles till they reach the Persian Gulf. 

The Great Rivers of Europe. — Europe’s longest river is the Volga 
(2,200 miles) in Russia, which rises in the Valdai Hills and flows 
to the Caspian Sea. 


* The five rivers are the Jhelum, Chenab, Ravi, Bias and Sutlej. 
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" I'tiis mighty artcr\' of the Ruf^^^ian plain, with its tril)ularics, 
waters most of the Russian Soviet Republic west of tlic Urals — 
a plain of neatly l.lothtMM) stjuarc kilometres, or more than 
Geiinartv and France taken together. Fhis area, with over 
million inliabitants, was before the war ol 1SU4-1 S Europe's 
gianaiN. The \’olga is the source ol well-l)eing Ibi the people in 
lhc‘ whole ol soutli-wesl Russia : along it aiul its tiil^tU.irit'S lin 
summer \ou can go by boat right up to the Ural Mount<tins in 
th<' <MSi. through canals to the Polar Sea in the north and to the 
Haliic in the norili-wcst, and when the Don Cainil is finished, to 
tire Black Sc*i and the Mediterranean in the soutlt-wcst." 

KRimjOF NANSEN 

Fhe Danube ( l,7o(t miles) is the second largest river in Europe, 
liisitig in the Black Forest it IIonvs easlNvards to the Black Sea, on 
the way passing tinough six countries and receiving tributaries 
liorn each : the Inn and March from southern Gornninv, the 
W’.i.ii' fioni Slovakia, ilic Drav.i, Sava and Morava tVoni Jiigo- 
sla\ ia. lli<- I'isa hoin Hunijary, the hker from Bulgaria, the Screth 
atul I’luth lioni Rinn.uiia. 

■■ rin' Danube winds on mile after mile, throu^’h country flat or 
moiiiil.iiiious, slrikini' in majesty, or dull and uninspiring, yet 
always let.iins its pl.wid character as the outlet for national enter- 
prise and the main road of the Balkans.” j. r. coi.vii.i.k 

Thf LMtifitsl Hivfr of Aushaliei. — Australia's greatest river, the 
Murray, rises in the Australian Alps, flows westwards until it is 
ji»in<-d !)>• the Murruml)idi»ee and the Darling, and then sweeps 
.southwards to the Southern Ocean. 

■' Will, its principal tributaries, the Darling and the Murrum- 
bidgee, the navigable length of the Murray in llootl sca.sons would 
rcacli liorn Lisbon to Leningrad — 2,280 miles. Usually it is at 
its highest from August to November. There arc, unfortunately, 
limes when the Murray and its tributaries become little better 
than a succession of stagnant water holes. In the droughts of 
11102, 1014 and 1922, the Murray itself ceased to flow.” 

SYDNEY UPTON 

Somt Umall Rivers. — There arc many very important rivers which 
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arc too short to include in this account of the world's trrcatcst 
rivers. Foremost among them is the Rhine (700 miles) of Europe, 
the most highly developed commercial waterway in the world. 
It has its source in the St. Gotthard Glacier of Sw itzerland, and 
after flowing through that country, continues through Germany 
(forming for part of its course the German-French frontier), and 
then goes through Holland and enters the Xorlh Sea. Other 
noteworthy examples of small but important rivers arc the Tliamcs 
of England, the Seine and Rhone of France, the Elbe of Germany, 
the Po ol Italy, the Fraser of western Canada, the Hudson atid 
Columbia of the United States. 

The Importance of Rivers . — Rivers arc useful to man in many 
ways. They drain away c.xcess water from the countryside, often 
abound with fish,' provide cheap and easy means of communi- 
cation, cut gaps penetrating mountain ranges, give their w atcr for 
homes, factories and farms, can be used for the disposal of waste 
and sewage, and, where there arc falls or rapids, ofler means of 
generating hydro-electricity. Such advantages have caused the 
building of most of the great cities of the world on or near rivet's. 
But rivers also have their disadvantages : expensive bridges have 
to be constructed in cities to allow' heaty trafiic to cross them, 
and their occasional floods cause much damage. 

LAKES 

A lake is an area of water in the midst of land. Some lakes arc 
the remnants of former seas (for example, the Caspian) ; some arc 
due to a river being dammed by a moraine, a stream of lava or 
landslide (those of the Lake District in England) ; some arc 
formed from river “ loops ” (the ox-bow’ lakes in the United 
States) ; some arc made up by water collecting in hollows scooped 
out by glaciers (alpine lakes), in cracks formed by movements of 

* The chief fresh-water fish are whitefish, trout, pickerel, eel, s.ilnioij and 
sturgeon (caviare is sturgeon’s roe). Crocodiles and alligators frequent rivers 
and lakes of tropical lands, and the hippopotamus or river-horse haunts those 
of Africa. 
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tlic earth's crust (rift valley lakes), in deep craters left on the sum- 
mits of extinct volcanoes (crater lakes^, and in hollows on the 
earth's surface (depression lakes). 

Many lakes receive water from streams and rivers which drain 
into them, and a j^rcat number gel rid of their surplus water by 
giving birth to rivers. 

'I'he majority of lakes contain fresh water ; but where there is 
much evaporation and comparatively little incoming water, they 
have become salt lakes. 

Lakes arc of all sizes, from Lake Windermere of England with 
an area of six square miles to the Caspian Sea which is about 
twice as big as Great Britain. The world contains 14 lakes as 
large or larger than Wales (7,000 square miles), otwltich 0 are 
in North .America, 4 in Africa, 3 in Asia, and 1 in Europe. 

The world's largest fresh-water lake. Lake Superior, is in North 
America. It is about as big as Scotland (31,200 square milesi, 
and is one of a group of five lakes known as the Great Lakes,* all 
of which arc drained by the River St. Lawrence. The other 
noteworthy lakes of this continent arc all in Canada ; Great Bear 
Lake, Great Slave Lake and Lake Winnipeg. 

The largest African lake, and the third biggest in the world, is 
Lake N'icioria or Victoria Nyanza, situated in a depression on 
the East African Plateau. Steamers ply “ round the lake ” 
cruises, taking a week to complete its circuit. It is only slightly 
smaller than Lake Superior. Other large lakes in Africa are 
Tanganyika, Nyasa and Albert, all in the Great Rifl Valley that 
cuts through the East African Plateau. 

The largest lake in the world is the Caspian Sea on the boun- 
dary between Asia and Europe : it is a salt lake 170,000 square 
miles in area. 

“ There it lay, stretching away towards the horizon, a glorious 
blue under the fresh breeze in the morning’s sunshine. There 
was no essential difference to be seen between this, the world’s 
greatest inland sea, and the sea in general — anyhow, at first sight. 

‘ The five lakes are Lakes Superior, Michigan, Huron, Erie and Ontario. 
The first three of these are bigger than \Vales. 
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True, the shore had no mark of ebb and flow, as wc know tlicm ; 
but then there is none in the Mediterranean or the Black Sea. ’ 

FRIDTJOF NANSEN 

The Aral Sea of Asia, in the south of the L'.S.S.R., is the 
fourth largest lake in the world. It receives two important 
rivers, the Amu Darya and the Syr Dar)'a, which flow from the 
highlands of Central Asia across the plains of Turkistan. Another 
great Asian lake is Lake Baikal, situated also in the U.S.S.R. ; 
it has a depth of over 4,000 feet, and is the world’s deepest lake. 

Europe’s largest lake, Ladoga, is in the west of the U.S.S.R. 
It is as large as Wales. 

Among the highest lakes in the world are Lake Tana (7,500 
feet altitude), the source of the River Blue Nile in Ethiopia ; the 
Tibetan shallow salt Koko Nor (10,500 feet altitude) ; and 
the highest of all, Lake Titicaca (12,000 feet altitude), among 
the Andes Mountains of South America, on the boundary be- 
tween Peru and Bolivia. 

“ Lake Titicaca has no counterpart in all the world. As large 
as the Straits of Dover, it is both the highest and most beautiful 
of inland seas. At the little Bolivian port of Guaqui, some two 
and a half miles above the sea, the great blue expanse of Titicaca 
bursts suddenly into view ; a sunlit ocean in a cradle of distant, 
shadou 7 , snow-covered mountains. No more curious sensation 
can well be imagined than that created by the waves and the 
thousand-ton passenger liner awaiting to embark passengers at 
the lop of the Andes.” Charles DOMViLLE-nPE* 

Several lakes arc situated below sca-lcvcl. The surface of the 
Caspian is 86 feet below, that of the Salton Sea of the United 
States 247 feet below, and that of the Dead Sea of Palestine 
1,292 feet below sea-level. This last is the lowest lake in the 
world. 

“ The waters of the Dead Sea are wonderfully clear and blue, 
but so salt and bitter that no fish is found in them.” 

A. J. REYNOLDS 

Lakes arc, like rivers, useful to man for their fish (those that 
contain them), for domestic and industrial use, for irrigation, and 
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as nirans of communication. In addition, salt lakes provide 
salts ot \aiious kinds. Oommon salt is obtained from tijosc of 
.Mi'ica, Asia and the western L'nited States, epsotn salts from inlets 
ol tlie C^ispian Sea, soda and borax from tliosc of Tibet, magnes- 
ium and potassium salts front the Dead Sea. 


WATERFALLS 

The force of falling water can make steel turbines lex olvc and 
tints gener.ue h\ dro-electric power. Lleeiricity can be employed 
on the spot or transported by cables distances of several hundred 
miles, and used for lighting, heating, and the running of machin- 
ery. Ca-rtain processes, sucit as the refming of aluminium from 
l).tuxitc and the obtaining of nitrogen from the air to m.tkc 
leiiilisers, arc possible only where there is abundant electric 
power. Electricity is sometimes known as white coal ” owing 
to its smokek's.sness and cleanlinr.s.s, and is gradually replacing 
the mineral liicis coal and oil. Unlike these, the stores of which 
will in time he e.xhausied, tunning water renews itself and pro- 
\’ides a permanent supply ol power. 

Cheat progie.ss l>as been made in certain areas (North America, 
northern It.ily ami Nonvay, lor cxainjile) in the development of 
water powei. In places where the waterfalls occur in sparsely 
peopled distriets remote from iiulustrial cities (as in many parts 
of Ali ieal, nie.isures have not yet been taken to harness their 
j)owcr, hut in the luturc these may become of great commercial 
value. 

North .America is vcr>' rich in svaterfalls, and also conlaitjs one 
ol the two greatest falls in llic world. 'Fliis is Niagara, situated 
on the River St. Lawrence, between Lakes Erie and Ontario, 
riie river here is nearly a mile wide and the water drops 17") feet. 
Cioal Island on the brink of the falls divides them into two 
stretches : the Canadian or Hoi^cshoc Falls 3, (MM) feet wide, the 
American 1,000 feet wide. 

“ There arc two Niagaras : the largest and most beautiful is. 
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hf)\\cvcr. tlic famous Hoi^cshoe Falls on the Canadian bank — 
(lie international frontier actually passes through this spectacular 
rcc;ion — and then there arc the American Falls divided from tlic 
otiicr by a spit of land formed of rock and forest.” 

t:tlARI-ES DOMVIt.LE'FtFE 

There arc hundreds of falls in Canada : amoiiR the Rockies 
and the Coast Ranges of British Columbia, llic Laurentian High- 
lands of Ontario and Quebec, and in Labrador, where the chief 
one, the Crand I'alls of the River Hamilton, drops l.IKKt feet with 
a width of lot) iect. riicrc arc as many lalls in the United States : 
among the Appalachians of the east and the Rockies and Coast 
Ranges of the west. The Great Yosemite Waterfall of the Sierra 
Ne\'ada in California is famed for its beauty ; it consists ol three 
slender successive falls, the highest of which drops 1,012 feet. 
The chief waterfall in Mexico is the Tccaluila, where the 
Neeaxa River drops l,(}tH> feel in a succession of falls, and pro- 
vides electric power for Mexico City. 

Sotith America contains numerous waterfalls. Ott the Igua/u 
River, a tributary’ of the River Parana, there arc over lot) water- 
falls. some with drops of 2">0 feet, presenting a gorgeous spectacle. 
In the Brazilian Highlands are the Paulo AfTonso Falls, where 
the River Sao Francisco (00 feet wide) drops first 70 and then 
H>2 feet ; these are the only South American falls used for gener- 
ating power. There arc many falls In the Guiana Highlands, 
where the main ones are the lofty George \'I, Edward \TII and 
the Kaicteur Falls (all in British Guiana), with drops of about 
1,2(K), 800 and 740 feet respectively. 

The continent of Africa consists mainly of great plateaus of 
varying altitudes, and therefore all the rivers are interrupted by 
falls and rapids as they leave the higher levels of the interior for 
the coastinnds. The Victoria Falls of the Zambezi River (in 
Central Africa) arc as imposing as the Niagaras. They arc, like 
Niagara, divided into two by an island ; one stretch has a width 
of 1,719 feet and the other 075 feet ; the waters of the river fall 
350 feet. The 10th-century discoverer of this great waterfall 
described his first view of it in the following w’ay : 
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“ Creeping with awe to the verge, I peered down into a large 
rent which had been made from bank to bank of the broad 
Zambezi, and saw that a stream of a thousand >ards broad leaped 
down a hundred feet, and then became suddenly compressed into 
a space of fifteen to twenty yards. In looking down the fissure 
one secs nothing but a dense white cloud, which, at the time we 
visited the spot, had two bright rainbows on it. From this cloud 
rushed up a great jet of vapour exactly like steam, and it mounted 
200 or 300 feet high ; and came back in a constant shower 
which soon wetted us to the skin. A few yards back from the 
lip, there stands a straight hedge of evergreen trees, whose leaves 
are always wet.” david livinostone 

There are other noteworthy waterfalls in Africa. On the River 
Congo are the Stanley Falls, where for a stretch of oC miles the 
river dashes over a scries of 50 cataracts. The waters of the 
Nile, before entering Lake Albert, fall 100 feet at the Murchison 
Falls ; while the Blue Nile, just after it leaves Lake Tana in 
Ethiopia, drops 150 feet at the Tisisat Falls ; and the combined 
streams fall 800 feet in a scries of six cataracts situated between 
Khartoum and Aswan. The Aughrabies of the Orange River 
in South Africa consist of a scries of falls with a total drop of 
2,810 feet, the greatest single fall being 400 feet. This river varies 
greatly as to the amount of water it carries ; in flood-time the 
falls arc a stupendous sight, for the river is very deep and about 
60 feet wide, but during the rest of the year the river and its falls 
decline to a mere trickle. There arc a number of other waterfalls 
in South Africa (in the Drakensberg Mountains), in Mozambique, 
the Belgian Congo, Angola and Ethiopia. 

Asia, despite its many large rivers and lofty mountain ranges, 
is not rich in great waterfalls, for the rivers leave the highlands 
by means of a scries of low falls or rapids in their deep gorges. 
For example, the River Brahmaputra flows across the Tibetan 
Plateau at an altitude of 12,000 feet, and later reappears at sea- 
level on the plain of India ; yet the only discovery to account 
for this tremendous drop has been the Rainbow Falls of south- 
eastern Tibet, and these are only 40 feet high ; the Tibetans say 
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that there arc 75 other such falls in the as yet uncharted porge by 
which the river breaks through the Himalaya. The biggest 
waieiialls of Asia arc the Khon Cataracts of Indo-China. where 
the River Mekong, 3,(MK) feet wide, drops over several falls, the 
highest being 70 feet. The Indian state of Mysore contains two 
important w.Ucrfalls, hut these vary in their amount of water 
according to whether they arc viewed in the rainy or dry season ; 
they arc the Gersoppa Falls of the Sharavah River, with a drop 
ol S29 feet and a width (during the monsoon rains) of Ktil feet, 
atKl the Stvasamudram Falls of the Cauvery River, where the 
river divides into two branches, one 092 feet wide and the other 
;>H0 feel, and drops 1S2 feet ; this latter waterfall is used to 
generate hydro-electric power. There are also a series of cataracts 
in the upper ^'angtsc-kiang, and many slender waterfalls in the 
mountainous interior of Japan, whei-c the Kegon Falls are note- 
worthy, with a drop of 250 feet. 

Fairopc has many waterfalls, but all arc slender, except the 
Shafrhausen Falls of the Rhine, which are 3S0 feet broad but 
have a drop ol only 00 feet. Waterfalls are numerous In Norway, 
Switzerland, southern Germany and northern Italy, and great 
use is made of them for obtaining power. Iceland possesses, 
however, Furope's greatest waterfalls, Dettifoss and Gullfoss, 
both of which are wide and drop 190 and 1()4 feet respectively. 

Australia h.is several slender falls among the eastern highlands. 
The greatest are the Barron Falls near Cairns, which drop 000 
feet, and the Tully Falls near Ravenshoe, which fall 1,000 feet in 
two drops. The waterfalls of New Zealand arc also slender, 
though this country has one of the world's highest, the Sutherland 
Falls, which have a total drop of 1,IK>4 feet in three successive 
leaps. 


CANALS 

Canals arc rivers made by man. The two greatest arc ilic Suez 
Canal of Eg>'pt, connecting the Red Sea and the Mediterranean, 
and the Panama Canal of Central America, connecting the 








THE WORLD 


!.■)(» 

AiLitiiic and Pacific Oceans. These were constructed in the 
l.itr nineteenth and early tuentieth centuries in order to shorten 
the sea journeys between continents and countries. By using the 
Suez C^anal the journey round .Africa is saved when travelling 
by sea lietwecn western Europe and southern .Asia. The Panama 
Oanal makes possible sea journeys between eastern and western 
North America without going round South America. 

Many canals arc built to join rivers and make through boat- 
traflic possible. Central Europe contains networks of hundreds 
of miles of canals joining all the rivers, the Rhine with the 
Rhone, the Danube with the Rhine, etc. 

Sometimes canals arc dug to avoid waterfalls or rapids. The 
Welland Canal of the River St. La\vTcncc circumvents the 
Niagara Falls. Other canals arc made in order to connect an 
inland city with the sea ; for example Manchester, by virtue of 
the Ship Canal which enters the River Mersey, has become a 
port, Many thousands of miles of canals in lands where rainfall 
is scanty or seasonal provide water for irrigation and domestic 
use ; for instance the Fayum Oasis in Egypt, about 700 square 
miles in area, owes its existence to the canal (Bahr Yusuf) that 
connects it with the Nile. 


CIRCULATION 

The waters of the earth are never still. Not only rivers flow to 
the seas, seas and oceans arc stirred by tides and currents, but all 
the time the heat of the sun causes evaporation, and from the 
smallest puddle and the greatest ocean water is sucked up into 
the sky as invisible vapour, to pile up as clouds, which gradually 
drop their moisture as rain, snow, sleet or hail, to refill the gaps 
made by the evaporation. The amount of water or mobture on 
the earth has never changed ; the “ fresh ” water of rivers that 
we now drink has been used by all living beings for millions of 
years. It is the continuous circulation of water that causes it to 
be purified and presented as fresh water to every generation. 
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EXERCISES 

1. Explain shortly why salt water is saline. 

2. Write a brief account of the causes and efiects of tlie main 
hot and cold ocean currents. 

3. \\hy arc waterfalls of commercial importance to a country ? 
Give examples of some that are already made use of. 

4. Write short notes on : continental shelf, Swire’s Deep, 
abyssal ooze, waves, swell, spring tide, mother-of-pearl, ambergris, 
coral. 

5. Rewrite, filling In the missing words : 

^Vatcr covers nearly of the surface of the globe. The 

land is fringed by — , and beyond these extend the five great 
oceans, the , — , — , — and — oceans. The sea is never still ; 
its waters are — by the — to form waves. There is a constant 
interchange of waters between — and — regions, causing the — 

and currents. Owing to the of the — , the waters pile 

up into two tidal waves, and as the earth rotates, coastal regions 
experience alternately — and — water twice each day. The — 
supplies us with fish, and there arc — very important fishing 

grounds : the seas of , the waters of North America, 

those of North America, and the seas around — . The 

land surface of the world is drained by — and — . The four 

longest rivers are the — of North America, the Amazon of , 

» ^nd the — of Asia. The three largest lakes are the 

Sea of , Lake — of — America, and Lake — of Africa. 
The two greatest waterfalls are — of North — and the — Falls of 


COMPOSITION 
The River’s Tale. 


LOCAL STUDY 

Write an account with sketches of the river, stream, lake or 
pond nearest your home. 
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HANDWORK 

Model a relief map (in dough made of flour and a pinch of 
salt mixed with a little water) of any of the continents to show 
the main mountain ranges, rivers and lakes. When the dough is 
drv' it can be suitably coloured. 

GAME 

The name of any river mentioned in this chapter is supplied, 
and the person who describes most satisfactorily the regions 
through which it passes, provides the nc.xt name of a river. 



CHAPTER SIX 




JANUARY 



Eocry Wjlkct Ltd. JULY D«Ac«)cr « S«mi»cUplic»i fVoi«iiOA 


p 


0\jer JCTF, 32-50^ f. 0-32 f. 


□ 

Undir O^e. 


HIGH = High Prcssuft 
LOW a Low Pressure 


TEMPERATURES AND PREVAILING WINDS 



CHAPTER SIX 


AIR 

The Atmosphere. — A zone of air more than 600 miles thick 
envelops the earth ; it is held to the earth by the force of gravity 
and rotates wth it in space. Air is composed of a mixture of 
gases, mainly oxygen and nitrogen, but its consistency and quali- 
ties arc not uniform throughout its thickness round the earth. 

The Upper Atmosphere . — We know as yet practically nothing 
about the outer 400 miles of the atmosphere, except that it is in 
this region the Aurora Borealis shine and spread their gleaming 
rays. 

Below this belt, that is at a height of just over 200 miles above 
the earth, extends the Appleton Layer, which like a sounding 
board reflects back wireless waves to the earth. 

The 150 miles-deep layer below the Appleton Layer is believtfd^ 
to be extremely hot, for here the smaller meteors that enter the 
earth’s atmosphere burn up into dust, appearing to us as shooting 
stars. 

Below this, lying about 56 miles above us, is the Heaviside 
Layer, which also acts as a reflector for wireless waves. 

For 50 miles downwards from the Heaviside Layer extends tho^ 
Stratosphere, which contains air such as we breathe but spread out 
and very thin or “ rare The lower levels of the stratosphere . 
have been visited by scientists travelling in “ stratosphere 
balloons ”, and by aeronauts wearing oxygen apparatus and pro- 
tected by specially constructed suits. American stratonauts 
collected, at a height of 131 niiles above the earth, six gallons of 
stratosphere air, and when they regained the earth’s surface found 
that it equalled less than a quart of ordinary air. Owing t^this^ 
thinness of the air at that height, temperatures in the stratosphere 
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me low (about -liH)'’F.) ; there arc no clouds, because it is too 
cold lor water-vapour to exist ; no dust is carried so high, and so 
stratonauts see the sun as a brilliant disc in a black sky, and the 
eaiili spreading as a giant arc below them. 

" At HkDlM) Icet 1 looked down, and below me I could see the 
whole of the F.nglish South Coast from Margate to Land’s End, 
aiul north almost as lar as the Wash. London looked like a toy 
town, and the 1 haines a piece ol narrow ribbon. Looking south 
1 could sec the co;\st of France. I fell small and lonely, and had 
the impression that England was a very small space." 

F. R. D. swain' 

The Ttopoiphfte. — About (i or 7 miles above the surface of the 
eaith the stratosphere gives place to the troposphere, the layer 
ol air in whicli tve live and breatlie. In its lower levels the air of 
the troposphere is at its densest, exertittg a pressure of 15 lbs. to 
the srpiaie inch, but in its upper levels it is almost as thin and cold 
as that of the stratosphere, as mountain climbers and aeronauts 
bear wiineivs. 

■■ Up here on the mountains, under the diminished pressure, 
water of course boils at a lower temperature ; in consequence of 
this the potatoes after boiling Ibr some hours were as hard as 
ever ; the pot was left on the fire all night, but yet the potatoes 
were not softened.” CHARLF.S darwin 

1 he troposphere contains, in addition to oxygen and nitrogen, 
small quantities of carbon dioxide, ozone and other ga.scs, as well 
as varying amounts of dust and water-vapour. Mvtch of the 
water-vapour is invisible, the remainder wc sec as clouds. It is 
the presence of these extra substances in the air immediately 
surrounding the earth that causes the light of the sun to be difi'used 
ihtough the atmosphere, the sky to appear blue by day and rain- 
bow-hued at sunset and sunrise, and periods of twilight to be 
cxpericticcd outside the tropics. But by far the most important 
way the troposphere affects us is the part it plays in determining 
weather conditions, 

‘ rhis description was given by Squadron Leader Swain to new'spaper 
rcporicrb un idiU September, ID3Q. 
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The weather or climate of a place has more cfTcct on man than 
anything else. Not only does it influence his personal comfort 
and Italjits, but it decides what type of vegetation will grow there, 
what animals can live there, what kind of food, work and home 
man must have. 

Climate depends firstly on the temperature of the air, and 
secondly on the amount and kind of precipitation* derived from 
the water-vapour in the atmosphere. 

TEMPF.RATt’RE IS thc Warmth or coolness of the air, and it is 
measured by a thermometer. This instrument is a thin tube con- 
taining mercury or coloured alcohol, substances quickly afTcctcd 
by cold or heat, which cause them to contract or c.xpand down 
or up the narrow tube. Thc tube is marked off In degrees 
from below thc freezing point of water to its boiling point, and 
from thc position of thc mercury or alcohol we can tel! thc tem- 
perature of a place. Two main scales are used for thc degrees, 
i'ahrenhcit and Centigrade, thc former being usually employed 
in England. 

It is useful to know a few details from both scales ; 32* F. and 
0*C. mark freezing point, at 50®-00*F. or 10*-15°C. thc 
weather is mild, at 60*-70*F. or I5*-21*C. it is warm, above 
70* F. or 21* C. it is hot, while 212* F. and 100* C. mark thc 
boiling point of water.* 

All countries keep records of the temperatures experienced by 
them, and thc average daily temperature is found by taking the 
mean between thc highest and lowest ones recorded during thc 
day. From thc average daily temperatures of each month a 
monthly average is worked out, and from these a yearly one is 
prepared. These figures arc used in making temperature and 
weather charts, on which lines (called isotherms) are drawn con- 
necting places having thc same average temperature. When 
considering the temperature of a place it is not enough to know 

> Precipitation is moisture in the form of rain, snow, sleet, hail or dew. 

• The two scales can be converted : F. = |C. + 32; C. = |(F.-32). 
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only ihc yearly temperature, for without finding out the range 
of temperature (that is the difference between the lowest and 
highest temperatures) a wrong impression may be obtained. For 
example, the average yearly temperatures of Quito in South 
America and Kashgar in Central Asia are o5' F., yet at Quito 
the January and July temperatures are both 55°, while at Kashgar 
they are 22° and 80° respectively. 

Warmth in the Air . — Fleat rays from the sun strike land and 
water surfaces of the earth and warm them, these In turn warm 
the air above them, and the atmosphere thus becomes heated 
from below upwards} This is partly the reason for the decrease in 
temperature with altitude, another reason being the thinning of 
the air according to its height above the earth. The decrease in 
temperature is about 1°F. for every 300 feel ascended. Thus 
wherever there are hills and mountains, their higher slopes and 
summits are alway's cooler than the lowlands. In equatorial 
Africa (where the lowlands experience temperatures of over 
70° F.) the summit of Mount Kilimanjaro is permanently snow- 
capped. In India during the summer many people leave the 
hot plains and visit the cool hill-stations of the Himalaya. In 
Mexico the bulk of the population live on the temperate interior 
plateau in preference to the tropical coastlands. 

“ Leaving the favoured highlands of Yemen for the plains is 
rather like leaving Sw’itzerland and suddenly finding oneself 
planted in the middle of the Sahara.” hans iielfritz 

” Although we were near the equator, it was so cold and wet 
that we wore thick tweeds imagining ourselves on the Scottish 
moors. The reason for this state of affairs is that Addis Ababa is 
8,000 feet above the sea. While there was heavy tropical heat at 
Jibuti, the nearest port in French Somaliland, in Addis Ababa the 
climate resembled that of the highlands of Scotland.” 

E. W. POLSON NEWMAN 

“ The day we crossed the Bhyundar Pass in Tibet was wxt, 
cold and miserable. Below 16,000 feet rain was falling, but above 

* If there were only the atmosphere without the earth, the heat generated 
by the sun would pass through it and not warm it at all. 
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that height there was sleet and snow. \Vc descended into llie 
valley. Within a lew minutes we were out of the wind and in 
rain which became gradually warmer as we lost height." 

F. S. S.MYTHE 

hititudf . — Since lieat is obtained from the sun, it will obviously 
\.try according to latitude. In tropical regions where the sun is 
directly or almost directly overhead, the heat will l>c greater than 
m the upper latitudes where the sun’s rays strike the earth's 
surface at .in angle and each ray spreads over a large area. 
Moreover, we h.ive seen that during the earth's yearly resolution 
loiind tlie .sun, the hours of daylight are [jractically uniform in 
the tropics, while varying greatly from summer to winter in the 
u|)per l.itiludrs. Thus, as the maps on page l.")4 show', tempera- 
tures in tropical lands change little throughout the year, and those 
of more northerly or southerly areas have great dilVerences. For 
instance, Manaos near the equator (in Brazil) has a range of only 
IT F. between its highest and lowest temperatures, whereas 
D.iwson in Clan.ida has a January temperature of -23’F. and 
a July one of (>((" F. 

Distance from .S‘r<7.— The temperature of a place varies also 
according to its distance from the sea. Water lakes in and gives 
out heat more slowly than !.md,‘ and therefore places far away 
from the sea have more c.xtrcmc temperatures th;m those near 
the sea which benefit by its cooling inllucncc in summer and its 
comparative warmth in winter. Coastlands washed by ocean 
currents arc more markedly affected, for the currents modify the 
climate of places along which they flow. 

“ To our surprise it was unusually cold. This amazing w eather 
on the Ktjuator was caused by the Humboldt Current, which 
originates in the Antarctic regions and flows northward and then 
westward, cooling everything with which it comes in contact.” 

Jl’I.ll’S FLEISCMMANN 

“ The .Arctic coast of Finland is neither so cold nor so dark in 
ivinler as you might think. The long and narrow' Pclsamo Fjord 


See the footnote on p. 11.1. 
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is never ice-bound. lor it is influenced by the North Cape 
Streain, a Nordic relative of the Gulf Stream, which not only 
keeps the harbours ice-free, but also pives the northern heights 
a milder climate than thev would otherwise have.” 

HARRY A. FRANCK 

(.lands . — The atmosphere helps to keep the earth warm, and the 
clouds act as a blanket, preventing the escape of heat received 
from the sun ; accordingly night temperatures in eloud-covered 
areas arc often higher than those of cloudless tropical regions. 

'■ It was on this my first real desert c.xpericnce that I learned 
how a man can go to bed at night with the mercury ranging up 
in the nineties, and find ice in his water pitcher next morning.” 

ROBERT FROTHINCHAM 

Precipitation is any form of moisture from the atmosphere 
falling on land or water. Air obtains moisture (which is present 
as invisible vapour or clouds) through evaporation, that is through 
heat causing some of the water on the earth's surface to change 
into \vatcr-vapour. Should the air become cooled tlie water- 
vapour condenses and is transformed into water again. 

The amount of water-vapour present in the air is known as its 
humidity. This varies in different places ; air over oceans and 
seas is more humid than that over deserts ; air in warm regions, 
where the great heat causes rapid evaporation, contains more 
moisture than that of cold latitudes ; and hot air can hold more 
water-vapour than cold air. The humidity of the air affects the 
comfort of human beings as much as, if not more than, tempera- 
ture, because the human body is always giving ofT heat through 
evaporation, and this process is retarded in humid air. So we 
find that people can endure the dry heat of the desert much 
better than the damp heat of places bordering the sea or marshy 
lowlands. 

“ The moist heat in Dutch New Guinea depresses the nerv’es 
after a short while, and then one cannot sleep and is never free 
of headache.” evelyn cheeseman 

Water-vapour and clouds in the air may become cooled in 
a number of wa>'s : by air rising to colder levels of the atmosphere 
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on its becoming heated or if it has to cross high mountains, 
by air from over warm seas moving in over colder land areas, 
and by currents of cold air blowing into the warmer atmosphere. 
When any of these things happens, the moisture in the vapour 
and clouds condenses and falls on the earth. 

Rain is the most general form of precipitation. The amount of 
rain is measured by a rain-gauge in which the rain is collected. 
Meteorological stations in diflerent countries publish their aver- 
age monthly and yearly rainfall. On rainfall maps the lines 
connecting places with equal annual rainfall are called isohyets. 

Some places such as Cornwall have all the year rain, others 
such as India have rain only at certain seasons. In the latter 
case it is important to know when during the year the rain falls, 
since on this depends the type of vegetation. For instance, grass 
needs rain in the spring and early summer, wheat requires dry 
weather when it is ripening, and so on. 

It is also necessary to know the kind of rain that falls. Cyclonic 
rain is gentle, penetrates into the ground, and sometimes lasts for 
days ; thunderstorm rain falls heavily, runs away rapidly, and 
lasts only a short time. 

“ When the heavy rains do start in earnest the water comes 
down in sheets ; the dried-up watercourses become raging tor- 
rents, and unmade roads become absolutely impassable.” 

E. \V. POI.SON NEW’MAN 

“ To all travellers who may be tempted to wander through the 
extreme west of China in spring or in summer, I give the friendly 
advice : refrain from doing so. This half of the year is the rainy 
season there, and landslides carry away roads, floods fill valleys, 
bridges break up.” Alexandra david-neel 

In general, places that have a yearly rainfall of less than 10 
inches arc desert, those with 10 to 20 inches are grassland, those 
with 20 or more inches forested, but since evaporation is greater 
in hot regions, more rainfall is required there for the growth of 
vegetation than in cold lands, where there is little evaporation. 

If the water-vapour in the air condenses at temperatures lower 
than 32® F., it will fall as snow. About one foot of snow equals 
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one inch of rain, but snow lying on the ground keeps the soil 
warm and provides all its water for plant life, as it melts slowly 
and so none is wasted. 

SUct consists of frozen rain-drops and occurs when rain from 
warmer air passes through colder air as it falls. 

Hail occurs mainly during thunderstorms and often in hot 
weather. It is formed by water-vapour condensing into rain and 
then being carried into higher and colder layers of air, w here 
the raindrops freeze before lalling. Sometimes the frozen drops 
are carried even higher, and obtain a second, tliird or fourili 
coating of ice, and fall as very large hailstones which often do 
much damage to plant and even animal and human life. 

Fog or mist is merely a cloud at ground level. Dnv, which 
occurs at night, is caused by cool air condensing the water-vapour 
present on the earth’s warmer surface. 

The variations in the amount of precipitation in different parts 
of the world, as shown in the map on page 157, are due to several 
factors. Much depends on latitude, as will be seen in the follow- 
ing section on air movements. Distance from the sea is of import- 
ance because generally air blowing in from the sea contains water- 
vapour and so brings rain, whereas winds blowing from the land 
are usually dry winds. The relief of land affects the rainfall ; if 
mountain ranges (as is the case with the Rockic-s of western North 
America) lie in the path of rain-bearing winds, the winds drop 
much of their moisture on the w'indward slopes of the moutitains 
as the air rises into colder levels to cross the highlands, and the 
currents of air blow over the leeward slopes as dry winds.’ 

MOVEMENTS OF THE AIR 

Air is always moving, and its movements, the air currents, have 
a marked effect on climate. Winds blowing from the north or 
south may cause a difference of several degrees in the temperature 
of a place, and a sea or land wind may determine whether 
it will be wet or fine. 


' The area to the leeward b known as the " rain shadow " area. 
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Movements of the air are due to variations in its weight or 
pressure. Air pressure is measured by a barometer, an instru- 
ment biiscd on the fact that the normal weight of the atmosphere 
at sea-level is sufficient to balance a column of mercury 30 inches 
(7(K) mm.) high. Changes in pressure arc usually very gradual 
and very slight, never amounting to more than one or two inches 
difference. A sudden change heralds the coming of a storm. On 
maps showing pressure readings, lines called isobars arc drawn 
joining places having equal pressures. 

Warm air weiglis less (that is has a lower pressure) than cold 
air, because when the air is warmed it expands, and spreading 
out over a larger area, becomes lighter, and thus it also rises into 
the upper levels of the atmosphere ; on the other hand cold air 
contracts and becomes heavier (that is, produces high pressure), 
and thus stays in the lower levels of the atmosphere. From 
this it follows, firstly, that there are certain definite pressure 
bells on the earth, zones of low pressure in hot regions, zones 
of high pressure in cold regions' ; and secondly, when warm 
air rises, it allows cold air to flow into its former place, that 
is, winds blow from regions of high pressure to regions of low 
pressure. 

As it is hot at the equator and cold at the poles, one would 
expect winds to blow constantly due south and north from the 
high pressure polar areas to the low pressure equatorial region. 
This is indeed the basis of the world's wind systems, but as the 
maps on page ir>4 indicate, it is somewhat complicated by 
other factors, such as the rotation of the earth, the varying 
height of the atmosphere, the distribution of land and water, 
and the relief of the land. 


Planetary Winds. — There are three main sets of ^vinds due 
to the presence of a low pressure belt at the equator and high 
pressure areas at the poles. These arc the trades, the westerlies 
and the polar easterlies, and they arc known as planetary winds. 

* Irmay be we ll to l emembcr that low pressure goes with high temperatures, 
high pressure with low temperatures. 
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Around the equator there is a permanent belt of low pressure, 
a region ol calms, called the Doldrums, where the heated air is 
always rising. When the air reaches the upper colder levels of 
the atmosphere, its water-vapour condenses and falls as the daily 
rains of these latitudes. The air continues to rise until it reaches 
the stratosphere,* when it divides and, in two great streams, 
flows north and south towards the poles. 

Since the earth is rotating, the air currents cannot flow directly 
north and south. They are deflected more and more to the cast,” 
until they reach their greatest deflection at about Latitudes 30” N. 
and 30° S., where the stratosphere lies nearer the eartli than at 
the equator. Here the air piles up in great heaps, and as more 
keeps flowing in, some is forced to descend to the earth. As it 
descends it becomes compressed and heavier, causing in the two 
areas belts of high pressure, which arc known as the Horse 
Latitudes. 

Descending air is dry, for it is coming from colder to warmer 
levels, and hence it is in the Horse Latitudes that many of the 
world’s great deserts arc situated, such as the Sahara, the .Arabian 
and Indian deserts in the northern hemisphere, and the Australian 
desert in the southern hemisphere. 

The continually descending air forces the surface air in each 
high pressure belt to flow out northwards and southwards. The 
winds that blow towards the equator from both belts arc the 
steady north-east trades of the northern and the south-east trades 
of the southern hemispheres. Those that blow towards the two 
poles arc the less cortstant westerlies, which blow mainly from the 
south-west in the northern hemisphere and from the north-west in 
the southern hemisphere. 

The westerlies cannot blow as far as the poles, for at the poles 
there is a high pressure area due to the constant low tempera- 
tures, from which winds (the polar easterlies) blow outwards. 

* The dbunce of the stratosphere from the earth b not the same all round 
the planet. It is larther at the equator than in other regions, and lies nearest 
the earth at the poles. 

* Owing to the earth’s rotation from west to east. 
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The westerlies meet the polar easterlies at about Lat. north 
and south of the equator, and this meeting of inblowing air 
currents forces the surface air to rise, causing the area in each 
case to be one of low pressure, which is known as the Polar 
Lows or Sub-polar Front. It is thought that from these arciis 
originate the cyclones and anticyclones that give rise to the 
sudden weather changes experienced by lands situated in the 
track of the westerlies. 

" Modern science has shown that knowledge of weather con- 
ditions in the north is one of the principal bases for long period 
weather forecasts.” otto .schmidt 

“ Recent years have witnessed a widening interest in polar 
meteorology, especially that of the south polar regions ; and as 
a consequence of the activities of various expeditions more people 
are beginning to realise that the great polar ice-caps play a 
dominant — perhaps even a predominant — role in maintaining 
the broad circulation and movements of air on which depend 
the climates of the world, and with them all human activities.” 

RICHARD E. BYRD 

C}'clones and anticyclones arc huge whirls of air which may be 
anything up to 2,900 miles in diameter. They are blown by the 
westerlies across the middle latitudes at about 25 miles an hour. 
A cyclone is an eddy of air with a low pressure area at its centre 
to W’hich winds blow inwards, an anticyclone has a high pressure 
area at its centre from which winds blow outwards. Therefore 
a cyclone usually brings rainy weather and an anticyclone dry 
weather, but wherever either a cyclone or an anticyclone passes, 
the winds there are first from one direction and then veer until 
they come from the opposite direction, and consequently vary 
as to whether they arc warm or cold, dry or wet winds, according 
to the direction from which they blow. 

1 he three world pressure belts, the equatorial lows, the horse 
latitude higlis and the polar lows, move north or south according 
to the seasonal changes of temperature. In March and September 
the low pressure zone is over the equator, by June it has moved 
north and is over the Tropic of Cancer, by December over the 
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Tropic of Capricorn, and the olltcr zones move correspondingly.* 
'I'Ijc winds of course move with the pressure belts. This seasonal 
movement of the equatorial low pressure belt causes the hot wea- 
ther rainy season in tropical lands, and the shifting of the high 
pressure zone of the horse latitudes leads to the winter rains of 
lands with “ Mediterranean ” climates which are then in the 
track of the W'cstcrlies. 

Monsoons. — The pressure belts that cause the planetary 
winds are interrupted in certain parts of the world by abnor- 
malities in temperature (and therefore in pressure), caused by 
the distribution of land and water masses. Land takes in and 
gives out heal more quickly than water, so that where there is 
a large land area, temperatures over it become very high in sum- 
mer and very low in winter, and consequently whatever its lati- 
tude, an area of low pressure in summer and high pressure in 
winter will develop over the centre of the land mass, to which in 
summer there will be inblowing rainy winds, and in winter out- 
blowing dry winds. Such seasonal winds arc known as monsoons, 
and they arc most marked over Asia, the world’s greatest land 
mass. The monsoons afTcci almost the whole of this continent, 
the greater part of which relies for its rainfall on the summer 
monsoon. 

“ The winds in those parts, which they call the Monsoon, blow 
constantly, altering but a few points : six months southerly, the 
other six northerly. The months of April and May, and the 
beginning of June till the rains fall, are so extremely hot that the 
wind, blowing gently, receives great heat from the parched 
ground and thus affects those that get the breath of it. Some- 
times the wind blow-s very high in those hot and dry seasons, 
raising up thick clouds of dust and sand, which appear like dark 
clouds full of rain.” edward terry 

Monsoons arc experienced in other parts of the world, but on 
a much smaller scale. They occur in the southern part of the 

*The position of the earth tn relation to the sun at these dates should be 
noted (see pp. 41-44). 
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United Slates (around the Gulf of Mexico), in northern Australia, 
and in west-central Africa around the Gulf of Guinea. 

Local Winds. — Land and sea breezes arc experienced in coastal 
regions in warm weather. They are monsoons on a liny scale. 
During the day the land heats up quickly and warms the air 
above it ; the heated air rises and colder air from over the sea 
flows in to take its place. This is the origin of the cool sea 
breezes so appreciated by summer visitors to seaside resorts, and 
by dwellers on tropic islands. At night the opposite occurs : 
the land cools more rapidly than the sea and the winds blow off*- 
shore. 

“ Although we were so near the Equator we did not suffer so 
much from the heat as might have been expected, for there was 
always a wind blowing from the ocean over the land, bringing 
a grateful sense of coolness with it.” frank ben.nett 

Mountain and valley breezes are daily occurrences in hilly regions. 
During the day the valley becomes heated and the warm air 
expands and flows up the hilbides. At night, when the valley 
coob, the air contracts and cold air blows in down the mountains. 
This cold air collects at the bottom of the valley, giving rise to 
frost in the valley itself while the foothilb (where the air is 
moving) arc free from frost, a fact local fruit growers take advan- 
tage of. 

Another type of wind due to the presence of mountains is the 
Chinook or Fohn Wind. Thb occurs when the mountains form 
a barrier to the prevailing wind. As the air descends it becomes 
compressed and therefore blows as a warm dry wind. Such 
winds are welcomed during the cold winters in the Swiss valleys 
and on the Calgary plains of western Canada. 

The winds so far mentioned may blow at any speed from 1 to 
25 miles an hour. At 1 mile an hour we may notice smoke 
from chimneys being wafted lightly in a particular direction. 
At 25 miles an hour we see and hear the trees bending and tossing 
their branches, dust and paper being swirled about. There b an 
instrument (an anemometer) for measuring the speed of the wind, 
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but as this is not very satisfactory or in common use, usually the 
rate is gauged by the licaulort Seale 

Ordinary vsinds arc often known by special names when they 
blow witli particular violence. Amoni; tltcsc arc the sirocco of 
sovithem Europe, the harnmttan of West Africa, and the khamsiu 
ol Etjypt, which arc all hot dry winds blowing from lltc high 
pressure area in the Sahara Desert. Similar winds arc the swwom 
or snnue! of Arabia, the Satita Am winds of C.difornia, the ::onda 
of Buenos Aires (Argcnlinab ond the brickfielders of New South 
Wales (Australia). In the same way specially strong winds from 
polar rt'gions arc called mistral or bora in southern Kuro|>e, the 
southftl) burster in New South Wales, and pamperos in Argentina ; 
cold winds from the Swiss .Alps arc called bise in Southern France 
and tfiimontana in Italy, and strong Ciistcrly winds in the Mtxli- 
torranean arc known as Icvautrrs. 

Storms. — W hen the speed of the wind is altout 4<» miles an 
hour it is described as a gale, and when it is very violent, ;is a 
storm. Storms occur when the conditions that give rise to ordin- 

^ The Wind Scale that follow's was prepared by Admiral Beaufort 

in I8iM) At id revised taler : X/nviiin 

mih$ 
pff AoMf 

0. Oalni • • • Smoke rises vrriicallv • • • • 0-1 

1. I.ivlu air * * Direction shown b> smoke, not vanes • • 

2. Slit^hl breeze • Wind fell in face, leaves rustle • • - 4-7 

it. Gentle brre/e • Leaves and twiij^ in ronstani motion • • ^^12 

4. Moderate breeze • Raises dust and loose paper, moves small 

branches 

f). Fresh breeze- • Small trnrs in leaf ))e^in to sway . . • lt)-24 

0. Strum; brcr7c - Lan?c branches in motion ; umbrellas used 

with difficulty 2.7-31 

7. Ilit^b wind • - Whole trees in motion ; inconvenience felt 

walking; against wind * * * • • 52-3S 

8. Gale . • • Breaks iwi^ ulT : impedes progress • • HO— 10 

l>. Strong gale • • Chimney pots and slates removed • • - 47-^*W 

lU. Whole gale • • Trees uprooted ; considerable damage done 

to houses -•••*•- TkVGH 

11. Storm • • • Widespread damage, ver>* rare inland • * 54-7«^ 

12. Hurricane - • • Above 73 




C9un<i\ of rki Orf'u, Ai> .Wiriis/n 5f/ R. /^V-uanis) 
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ary winds arc more extreme than usual. If there is a sudden rise 
or fall in air pressure, the air will rush in or flow out very rapidly, 
causing a storm. 

Certain storms arc known by special names, the commonest 
being thunderstorms. These occur when there arc very strong 
ascending currents of air, and so arc usually connected with heat, 
being frequent in the tropics, and during the summer in middle 
latitudes. /\s the air rises the water-vapour in it condenses, and 
it is thought that lightning is caused through electricity being re- 
leased when raindrops arc carried upwards, and thunder is caused 
through the sudden expansion of air due to the heat of the 
lightning. 

" One night an unusually severe storm rushed on to the moun- 
tains. The sharp detonations like explosions were followed by 
such thumping and crackling that one's head throbl>ed unbear- 
ably. The storm lasted fifteen hours. It began at 10 p.m. and 
finished in the middle of the following afternoon. The rain did 
not cca.se falling in straight sheets.” evelyn cheeseman 

A special type of violent thunderstorm, the tornado, is experi- 
enced in the southern United States, and occasionally in India, 
Australia and western Europe. It consists of a whirling mass 
of air surrounding a centre of ascending air. Tornadoes cause 
much damage, but fortunately arc very small in area (from UK) 
to rKKl yards in diameter), and occur infrequently. The term 
tornado is applied only to such storms on land, the equivalent 
storm in the desert being called dust devil, and at sea a waterspout. 

" In the forenoon a waterspout took place at a few miles’ 
distance and was to me a very interesting phenomenon. From 
a stratus or black bank of clouds, a small dark cylinder, shaped 
like a cow’s tail, depended and joined itself to a funnel-shaped 
mass which rested on the sea. It lasted some moments and then 
the whole appearance vanished into an exceedingly heavy rain 
storm. When they approach near to a vessel, it is usual to fire a 
big gun in order to break them.” Charles DAR^vlM 

Tropica) cyclones are known as hurricanes in the southern 
United States, the West Indies and Central America, as typhoons 
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or tornadoes in eastern China and India, and Willy Willies in 
northern Australia. They are similar to the cyclones of middle 
latitudes but consist of smaller whirls of air moving at such vastly 
greater speeds that they sometimes are very destructive. Tropical 
cyclones arc believed to originate from heated areas giving rise 
to intensely low pressures over the central Pacific and central 
Atlantic Oceans. They have a diameter of from 100 to 500 
miles, move at speeds of anything up to 100 miles an hour, and 
cause great tidal waves. Such storms are not frequent, there 
being only from five to twenty yearly, and they die away into 
ordinary cyclones after travelling a few miles over the land. 

“ Anyone who has not been caught in the throes of a tropical 
cyclone can form little idea of its severity. I once had such an 
experience of it and it will live for ever in my memory. I 
accompanied a trawler on a trip from Sydney to Brisbane. In 
a short time the wind was blowing at eighty miles an hour. For 
two days and nights we plugged against it, now' descending into 
a great trough, now ploughing our w'ay up the crest. Battened 
down, the air was hot and stifling. Yet there was no relief on 
deck, for one could not withstand the force of the seas that 
swept continually over it.” T. c. roi;chley 

In desert areas strong winds cause the sandstorms so dreaded 
by travellers : 

” The sky now became black. Whirling sand almost blotted 
out the atmosphere. Clouds of sand came towards us like moving, 
misty hilb in Scotland ; they entered our ears and nostrils and 
eyes, and w'e all veiled our faces. It became worse ; the sand hit 
us as we walked along bent down to prevent our becoming blind, 
cut our hands and faces like whipcords, and we struggled on. 
When I reached the post I was blind, couldn’t open my eyes, 
suffered excruciating pain, and was taken in hand by the doctor, 
and shut up in a dark room for several days with bandaged eyes.” 

D. CAMPBELL 

In polar regions gales are often accompanied by sleet and snow. 
These storms arc called blizzards by Americans and Europeans, 
and buran or purga by Siberians. 
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“ Then along comes a walloping blizzard. The peace is shat- 
tered as if by a violent concussion ; the world becomes a vindic- 
tive, brooding extravagance of plunging wind, foaming breakers 
of drift, lurious shadows, as if the Barrier were disintegrating. The 
sound fills and dulls the cars until it ceases to hear them. But 
in the night, something indefinable, like the lifting of a pressure, 
will awaken you out of a shallow sleep. Then you recognise it 
for what it is ; the quiet, the creeping rustling quiet of great 
cold — ah, the wind has stopped! " rich.xrd e. uyrd 

Wf-.mher Forecasts. — As all countries have special arrange- 
ments for the obscrx'ation of weather conditions (temperature, 
precipitation and winds), many broadcast and pul)Iish in the 
newspaper forecasts of the weather to be expected. By tliis 
means it is possible to guard to some extent against the dangers 
to life and property that may be caused by fog, frost, storm and 
flood. 


CLIMATE REGIONS 

According to the prevailing weather conditions, the world can 
be divided into certain main climate regions. These, however, 
merge gradually one into another, and also many variations Ifom 
normal occur within each region o'ving to such factors as local 
relief, the presence or absence of inland waters, and changes due 
to man’s use of the land. 

From the point of view of average temperatures, the world 
may be divided into four zones: the tropical lands of low latitudes 
where winter is unknown, as temperatures never fall below 
F. ; the warm temperate lands of middle latitudes where there 
is a short mild winter, during which average temperatures arc 
never less than 32® F. ; the cool temperate lands, also of middle 
latitudes, where winters mav last from two to five months and 
temperatures may average below freezing point ; the polar lands 
of high latitudes where winters of six months or more with tem- 
peratures below 0® F. arc experienced. 
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\STien the yearly precipitation is also considered, each of the 
four zones can be subdivided according to the amount of rainfall 
received and the time of the year in which this occurs. 

The Tropical Zone contains three subdivisions, and, since 
the rainfall of this zone depends on the seasonal shift north and 
south of the equatorial pressure belt, these subdivisions vary 
according to their distance from the equator. They are : the 
equatorial forest belt which has rain at all seasons, the tropical 
savannah areas (lying north and south of the equatorial belt) 
which receive rain in the hot season, and the tropical arid lands 
(still farther north and south) where the rainfall is very scanty. 

The Temperate Zone (warm temperate and cool temperate 
lands) depends for its rainfall largely on the westerlies, and in 
eastern Asia and southern United States on south-eastern mon- 
soon winds ; therefore differences occur between western and 
eastern areas in each continent. The temperate zone consists of 
five subdivisions : the warm temperate western or Mediterranean 
region where there is a short rainy winter and long dry summer ; 
the warm temperate eastern lands of abundant rain which falls 
mainly in spring and summer ; the cool temperate western or oceanic 
regions with rain at all seasons, mild winters and cool summers ; 
the cool temperate eastern and continental regions with rain chiefly 
in summer, cold winters and hot summers ; and the temperate arid 
lands where there is very little rain. 

The Polar Zone contains a coniferous forest belt where there 
is sufficient precipitation and warmth for the growth of trees, 
a drier and colder tundra area where mosses and short grass 
appear during the brief summer, and a barren ice-capped region 
where no life can exist. 

Highland Areas form the exceptions to the above-men- 
tioned regions, for they make their own climate irrespective of 
the zone in which they arc situated. lA)fty mountains, even 
in the tropics, have snow-capped summits, that is their peaks 
c.xpericncc the same climate conditions as the polar barrens. 



180 


THE WORLD 


And between the base and summit of a mountain there arc 
different kinds of climate regions. 

“ Altitude does correspond roughly to latitude, and the zones 
of vegetation from the Fxjuaior to the Pole can be traced in a 
condcnsetl form on the face ol the mountain l>etwccn feet 

and l.>,000 feet." F. kinodon ward 


KXr.RCISES 

1. Kxplain : Mountains make their own climate regiotts. 

2. Write short notes on : stratosphere, clouds, monsoons, 
Chinook winds, cyclones and anticyclones. 

Jl. What arc : the Appleton Layer, troposphere, isotherm, iso- 
bar, isohyci, precipitation, blizzard, sandstorm, tornado, hurri- 
cane? 

4. State why there arc three world pressure belts and how these 
give rise to the planetary winds. 

a. Rewrite, filling in the missing words : 

Climate depends on two things, — and — . Temperature is 
the — or — of the air, and it varies in diflerent places according 
to their — from the equator, — above sca-levcl, and distance 
from the — . Precipitation can be in the form of — , — , — , — , — 
and — , and dcpetids largely on prevailing — . The world can 
be divided into four zones according to temperatures ; the — 

zone where winters arc unknown, the regions which have 

hot summci^ and mild winters, the — lands where summers 

are warm and winters cold, and the — regions where summers 
are cool and short and wintei-s long and vcr>’ severe. These 
zones can be subdivided accorditig to their precipitation. The 

tropical zone contains aq belt with all the year rain, 

regions with summer rain, and — lands where there is little or no 

rain. The temperate zone contains the lands with hot 

dry summers and mild rainy winters, the warm tetnperate — 
lands with hot rainy summers and mild winters, the cool tem- 
perate western lands with — summers and — winters and 
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— rain, the cool temperate eastern lands with — summei-s, — 
winters and rain mainly in — , and the arid lands of — rainfall. 

The polar zone contains three subdivisions, a belt of where 

there is sufficient warmth and precipitation for tree growth, a 
tundra area where the weather is — and — , and an ice-cap 
region where it is too cold lor — to — . 

COMPOSITIOM 

How Climate Affects Mankind. 

LOCAL STUDY 

Keep a daily wind chart, describing the winds in your neigh- 
bourhood according to the Beaufort Scale (p. 172). 

HANDWORK 

Draw a line down the left-hand side of a piece of squared or 
plain paper, and divide it up to show every 10" of temperature 
from 0" to 100". Draw another line along the bottom of the paper 
and on it mark twelve divisions, one for each month of the year. 
Now using the details given below (the average monthly tem- 
peratures in degrees fahrenheit for each of the lONvnsi, draw 
temperature charts for the towns mentioned. 



Jan. 

Feb. 

Mnr. 

Apr. 

May 

Jiitii 

' July 

Aub. 

Sep. 

Oct. 

Nov. 

Dec 

Buenos Aires 

74 

73 

69 

61 

55 

50 

49 

51 

55 

60 

66 

71 

Cairo 

53 

55 

61 

08 

74 

79 

81 

81 

76 

72 

04 

56 

Caloitia • 

65 

70 

79 

8.5 

86 

85 

83 

82 

83 

80 

72 

65 

Cape Town 

70 

70 

69 

03 

59 

56 

55 

56 

58 

61 

04 

08 

London * 

39 

40 

42 

47 

53 

59 

63 

02 

57 


44 

40 

Sydney 

72 

71 

09 

65 

59 

54 

52 

55 

59 

6U 

07 

70 

1 okyo 

37 

39 

44 

55 

02 

69 

70 

78 

71 

UU 

51 

41 

Toronio • 

<>•> 

•"m 

21 

30 

42 

54 

64 

69 

07 

60 

411 

57 

27 

Wellington 

02 

62 

01 

57 

53 

50 

48 

49 

51 

54 

57 

01 


CAME 

Someone describes a typical climate during a given season. 
The one who first names a place where such weather conditions 
might be experienced, provides the next description. 
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VEGETATION AND ANIMAL LIFE 


INTRODUCTORY 

Plant and animal life provide man with much of his food, di ink 
and clothing, and also the raw materials with which many of 
his necessities and luxuries arc manufactured. Plant life, liow- 
cver, is the more important, for on it the animal life depends.' 

“ Hence a traveller should be a botanbt, for in all views plants 
form the chief embellishment.” Charles darwi.v 

The vegetation of any place depends mainly on the climate. 
The exceptions to this rule are due to the extent of the fertility 
of the soil, and the improvement or impoverishment caused l)y 
man. If the soil is not rich, naturally little will grow, in spile of 
suitable temperature and rainfall conditions. Man can im- 
prove such land through draining and enriching it by fertilizers 
and scientific crop rotation, as hits been achieved with the moor- 
lands of the Baltic coast of northern Germany ; and also l>y 
irrigation schemes, as has been done in many countries through- 
out the ages, lor instance in Iraq : 

For two days we passed through some of the best agricultural 
land of Iraq, as evidenced by the many water channels \vhich 
cut the country up into all sorts and sizes of farms.” 

A. J. REYNOLDS 

On the other hand man may spoil the normal vegetation by 
producing crops in such rapid succession that the soil is exhausted, 
as has happened in some parts of western North America. In 
addition, the usual amount and cflcct of the yearly rainfall may 
be affected by the destruction of forests. 

" There is a connection between lack of trees and barrenness. 
It is a sort of vicious circle. Where the hill-sides are plentifully 

> Animab obtain their food cither directly by eating the plants, or indirectly 
by preying on other animab that arc plant feeden. 
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clothed with trees llic rainfall is entangled in them and in their 
roots, and it soaks into the soil, flowing gently away in perennial 
streams which irrigate the lowland fields. And so more trees 
grow, and the land flows with milk and honey, so to speak. But 
it the trees arc destroyed, the water rushes violently down, 
scouring away the soil, uprooting the few trees that remain, and 
hurying the lowlands deep in debris, just like you sec here in the 
Khyber Pass. And it almost seems as if Nature finally completes 
the ruin by withholding rain from such accursed lands. The 
climate seems to change, so there may be some truth in the 
Afridi legends.” victor bayley 

'■ Three centuries ago the Andalusian hills were covered with 
forests, which attracted an annual rainfall of alwut twice the 
present-day measurement. Timber being wealth only when cut 
down, the landowners began to denude the land of trees, and, 
despite warnings, continued the process until to-day, apart from 
the cork woods around Algcciras, there were few trees left within 
a radius of :100 miles. Thus they reduced the normal rainfall of 
the province to a point at which its summers arc one long drought. 
Modern steel bridges spanning river-beds devoid of even a trickle 
of water in June, testify to the tragedy of those vanished forests 
of .Andalusia.” h. hessell tiltman 

But man's effect in changing the character of the earth’s vege- 
tation has been comparatively slight, and the little so far done 
to improve it has not been an easy task. 

“ The wellarc of India is still bound up with the monsoon, 
although irrigation schemes have been developed so much in 
recent yean.” lady hartoq 

” It is but a figment of man’s delusion that the earth and all it 
contains was made for his particular service. The earth is not a 
servant, nor docs nature stand aside at man’s beck and call to 
seiA'chim. I nstcad it fights every step of the way. The man who 
goes into the jungle finds that out very quickly. The pioneer 
farmer who tills the soil know’s it too.” \villiam la varre 
Apart from the few trivial exceptions to the general rule about 
plant life depending on climate, the world can be divided into 
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vegetation regions which coincide with the climate regions (see 
p. 179). Each region possesses its particular type of vegetation 
and animal life. But naturally the areas merge one into another, 
so that in some cases plants grow in more than one region. More- 
over, man has been able to breed varieties of certain of the hardier 
plants (such as wheat, oats, rye, potatoes) adapted to withstand 
the climate of cooler or w’armer, wetter or drier areas than those 
in which they originally flourished. In general, however, plants 
are grow’n most profitably and animals reared most successfully 
in their own natural regions, and it is noteworthy that when 
they have been taken to new regions having similar climatic 
conditions (that is moved from one place to another in the same 
vegetation zone), the results have been often good. Striking 
examples of this are the cultivation of rubber trees in the East 
Indies from seeds obtained from Amazonia, and the introduction 
of potatoes to Europe from America. Sometimes the results were 
rather too successful, as the bringing of rabbit and prickly pear 
into Australia, where now both animal and plant arc serious pests. 

“ The introduced pests, such as the prickly pear, the fox, and 
the rabbit, arc crowding the native life from its accustomed 
haunts. In some districts the prickly pear covers the ground so 
thickly that it is impossible to walk through it, and the only way 
about the country is by following the tracks made by wild cattle. 
These tracks criss-cross in the manner of a most complicated maze 
and turn in every direction.” sir c. h. wilkins 

If plants are taken and cultivated in places outside their natural 
habitat, often they continue to grow but yield much less than 
previously, as is the case with sugar-cane crops in the southern 
United States ; or they become diseased and perish, like the 
mulberry trees which were grown in southern France for the silk 
industry. ^ 
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THE TROPICAL LANDS 

\'EGETATIOX 

Equatorial Forests. — Lowlands situated on or near the 
equator have high temperatures and aljundant rain throughout the 
year. The natural vegetation is dense forest, and, since there is 
unlailing heat and moisture, the plants have no resting season. 
'I'rces arc never leafless : as the old leaves fall, buds bui-st into leaf. 
Blossoms and unripe and ripe fruit grow on one and the same plant. 
The main areas that lie within this region are the Amazon basin, 
the coastlands of Ecuador, Colombia, \'cne/.uela, the Guianas, 
eastern Brazil, Central America, southern Mexico and the West 
Indies ; the Congo basin, the coastlands around thcGulfofGuinea, 
those of East Africa, Madagascar, Ceylon, Malaya, southern Indo- 
China, the East Indies, and the islands of the Central Pacific. 

The trees at many of the coastal districts of these places have 
been cut down to make space for agriculture, but the vast forests 
of the Amazon and Congo basins still remain largely untouched. 
The following describes a typical scene in .Amazonia : 

“ Ferns spread beside the path, some of them to a breadth 
twice the span of a man’s arms ; the trees reared up their heads 
20() feet above the jungle bush. Looking to right or left, the 
vision was almost immediately blocked oft in an incredible, 
strangled turmoil of roots, trunks, leaves, creepers and vines. The 
trail narrowed, as if squeezed into itself from either side by the 
enormous pressure of vegetable growth. Overhead the summit 
of foliage of the taller trees often met and mingled, and we passed 
through a dim green tunnel in faint tNvilight.” 

JAMES RAMSEY UI.L.MANN 
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A tremendous variety of plants and trees grow in the forests, 
as is evident from the followitiR description of an African jungle : 

“ rhere is the strong Afriatn teak, the camwood, the African 
mahogany, the everlasting iron-wood, the no less hard yellow 
wood by the riverside, infinitely harder than an oak, the ebony, the 
copal-wood tree with its glossy and burnished foliage, the arbor- 
escent wild mango, the small-leaved wild orange, the silvcr-bolcd 
wild fig, the butter tree, the acacia tribes, and the thousands of 
wild fruit-trees, most of which arc unknown to me. Therefore, 
to understand what this truly tropical forest is like you must 
imagine all these confusedly mixed together, and lashed together 
by millions of vines, creepers, and giant convolvuli, until a perfect 
tangle has been formed, and sunshine quite cut out, except a little 
flickering dust of light here and there to tell you that the sun is out 
in the sky like a burning lustrous orb.” sir henry Stanley 
A number of the trees and plants yield useful products, but 
their collection and transport arc difficult and costly. Travel 
through the forests is almost impossible, so dense is the vege- 
tation ; plants of the same kind do not grow closely together, 
but arc scattered here and there among a great many other 
varieties ; the population in such areas is insufficient for extensive 
exploitation ; and the forests arc far away from the world’s mar- 
kets. Therefore although there is some collection of wild products 
from the forest margins, the greater part of such goods are ob- 
tained from plantations in the coastal regions. 

The chief limbers exported from the forests arc cabinet woods 
such as mahogany, ebony, rosewood and cedar ; and woods from 
which dyes arc obtained such as iog^vood. 

Many of the coastal areas arc bordered by forests of mangrove- 
trees which can live partly under water. From mangrove-bark 
a substance used for tanning leather is obtained. 

” The mangroves arc green trees which, by means of turning 
their roots into stilts, invade the tidal mud.” Julian huxley 
The powdered bark of the cinchona tree yields the drug 
quinine. The cinchona grow’s wild in western Amazonia and is 
cultivated in Java and Ceylon. 
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The sap of many of the trees and vines is a milky juice which 
hardens into rubber when exposed to air. The finest variety is 
the wild Para rubber of the Amazon basin, but most of that used 
commercially is obtained from plantations of similar trees in 
Malaya and the East Indies. A lower grade rubber, known as 
balata, is also collected, chiefly from British and French Guiana. 

“ The method of tapping rubber trees varies. The most com- 
mon and the best is to open up a tree by cutting two vertical 
lines down the bark, so halving the circumference. These lines 
are extended up the tree to about 3 feet 6 inches from ground 
level. From the top of these side-lines two grooves are cut one 
from each side-line, sloping slightly downwards till they meet. 
A tin spout is hammered into the bark of the tree 3 inches below’ 
this junction, and below the spout is a glass bow l or earthenware 
cup suspended on a wire frame, the two ends of which arc bent 
at right angles and hammered into the bark, thus keeping the 
frame in place. The raw rubber, or ‘ latex ’, flows down the 
groove, along the spout and so into the bowl. Tapping requires 
some skill. Only a very thin shaving of bark — just enough to 
open up the pores — must be removed.” ” ranger ” 

The sap of certain other trees (such as the chicle-tree of 
Colombia and Central America, and the jclutong-tree of the East 
Indies) is used to make chewing gum. 

“ In the East Indies jclutong is the basis of chewing gum. It 
is obtained from the jelutong-tree by much the same process as 
rubber is extracted from the rubber-tree.” juuus fleischmann 
The pith of another tree provides us with sago. 

“ The sago-tree is a palm thicker and larger than the coconut- 
tree, although rarely so tall. When sago is going to be made, a 
full-grown tree is selected. It is cut down close to the ground, 
the leaves and leaf stalks cleared away, and a broad strip of the 
bark taken off the upper side of the trunk. This exposes the pithy 
matter. Thb pith is broken down into a coarse powder. Water 
is poured on the mass, which is kneaded and pressed till the starch 
is all dissolved. The water charged with sago starch passes on to 
a trough where the sediment is deposited. When the trough is 
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nearly full, the mass of starch, which has a slight reddish tinge, 
is made into cylinders and sold as raw sago." a. k. \\.\ll-\« :e 
The leaves of palm trees supply fibres used for brusli-m.tking. 
“ The graceful raphia overhangs the river at many points, the 
ends of the fronds often trailing in the water. The initliibs. of 
a yellowish green, arc of great strength, and much used b\' tlic 
natives for l>uilding and other purposes. In \N’est .Mi ica a product 
of the raphia called pissava is largely e.vported, and u.sed in 
England for making household brushes. ’ r. c. f. mai gh.wi 
On the coastal plains are groves and plantations of coconut* 
palms. From copra, the dried flesh of the coconut, oil is olnained 
for use in making medicines, soaps and cosmetics. Mucli copia 
and oil are exported. The husk of the coconut yields coir-fibre 
used for mat-making. Coconuts are harvested cither with long 
poles or thrown dowti by swift climlrers. 

“ The coconut pickers climb the trees by fixing a rope round 
their middles, leaning back and working themselves up with their 
feet ; once up they collect the nuts, flinging them to the ground. 
The women workers split the nuts where they fall ; then the 
copra is extracted and dried.” owen rutter 

” The coconut-tree has a hundred uses, and urges man to 
make spirit from its juice ; ropes, clothes, matting, bags, from its 
fibre ; oil from its pulp ; it creates an export trade which appeals 
to almost all men by their weakest side, in oficring large and quick 
returns for little work.” sir CHARLtis wentworth dilke 

Another important oil-yielding tree is the oil-palm, which glows 
wild in the African forests and is cultivated in the East Indies. 

” The full-grown oil-palm attains a height of abotit (k) feet. The 
fruit consists of an outer covering which contains the palm oil of 
commerce, and the palm nut. The oil, after being boiled, yields 
a pleasant and yellow-coloured fat, most of which is exported to 
Europe and used for various purposes by the soap-maker and 
chandler.” n. osman newi.and 

From the forests of South America brazil-nuts, tonca-bcans 
and tagua-nuts arc exported. 

” The ‘ Para chestnut ’ or Brazil-nut grows on a tree so high 
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that i( is never climbed (or its fruit. TIjc nuts ripen during the 
i.iiin season and lall to tlic ground by hundreds. In its native 
state tlu' fruit is about the si/e and shape of a husked coconut, 
but uitli a sliell so hard that a loaded cart passing over it will not 
crack it. Strangely enough, monkeys liavc a way of breaking 
tlu-m open. Bioken with an axe or hammer, cacli shell yields 
from twenty to thirty nuts set tightly together like segments of an 
or.mge." )l\rry a. franck* 

" The tree upon which the lonca-bean grows resembles the 
mango, witli spieading branches and deep-green, dense leaves, 
Ttie Ifuit also is very similar to the mango, though green, with 
tougli (ibrous flesli and a large seed. L’pon ri|)cning, the fruit 
(alls, ulicn it is g.ithered into licaps and dried ; the seeds arc 
later cracked open and the strotig-smelling kernel extracted. It is 
used in makitig perfumes and flavouring extracts." L. E. mili er 
riie hard, wliitc lagua-nuts arc known as vegetable ivory, and 
used lor making collar studs and liultons. 

■■ M.my lagu.i or ivory-nut palms grow beneath tlie tall trees ; 
their fruit is one of the important articles of export from the 
Magdalena X’.dlcy (Colombia) and, during August and Sep- 
tember, many thotisands of bags arc shipped down the river.” 

L. E. Mli.t.ER 

Fruits of all kinds abound. 

" Among the fruits arc the orange, the Avocado pear, tlic 
patvpaw and the banana. 'Fhc West African orange looks like 
a lemon from the exterior. The Avocado pear attains a height 
of from 2.5 to 30 feet ; the flesh surrounding the stone is yellow 
and green, soft and buttery, with a delicious flavour ; the fruits 
are usu.'illy eaten raw with pepper and salt or witlt lime juice. 
TIjc pawpaw-trcc is of rapid growth and will thrive in almost 
any soil ; the flavour is similar to that of melon, and the fruit is 
most wholesome. The banana is one of Nature's most useful as 
well as most deliglitful plants. A handsome shrub with its long 
broad-fringed leaves of an unrivalled green, it adorns many a 
plantation of rubber, kola, coffee, or cacao, because of the shade 
it aflbrds to these plants when young, and also because of the 
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luscious and sustaining fruit it yields in a cluster or bunch — only 
one bunch per tree — which weighs almost half a hundredweight. 
Tlie natives use the leaves to wrap up all kinds of fruits and nuts, 
the stem and its initcr portion as sponge and soap, and as an anti- 
dote against snakebite ; the ripe fruit they also use to make 
beer.” H. OSSUN NEWLAND 

'■ In Uganda every hill and valley is covered, where habita- 
tions are, with cleanly kept banana plantations. Its present uses 
arc : (n) as the food-staple of the country — it is cooked green in 
a score of ways, and is also sliced, dried in the sun, and pounded 
into flour ; (A) the ripe fruit produces the eider of the country, 
the universal beverage ; (r) from the skins is extracted a potash, 
from which a very serviceable soap is made ; (d) the stem, when 
beaten into a pulp, is used as a native towel.” F. d. lugard 
” The pineapple plants arc about 18 inches high, with a single 
‘ apple ’ standing on a spike.” o. maninoton 

'* The first thing to do is to cat a mango. Will it be as good 
as you are told it is? Y'es, it is better. At first you think it is 
just an ordinary apricot, and then you think it is a banana ; no, 
fresher ; a peach, a strawberry’, and then a delicious, sharp, 
fresh aromatic after-taste comes, slightly tinged with turpentine, 
but not bitter. Then you get all the tastes at once, and you 
know that the mango is like nothing else but its own incomparable 
self.” MAURICE BARING 

” I enjoyed a luxury — the true bread-fruit. It is baked entire 
in the hot embers, and the inside scooped out with a spoon. I 
compared it to Yorkshire pudding ; Charles Allen said it was 
like mashed potatoes and milk. It may be eaten sweet or savoury. 
With meat and gravy it is a vegetable superior to any I know, 
either in temperate or tropical countries. With sugar, milk, 
butter, or treacle, it is a delicious pudding, having a very slight 
and delicate but characteristic flavour, which, like that of good 
bread and potatoes, one never gets tired of.” 

ALFRED RL’SJvEL WALLACE 
These regions also provide us with spices : ginger (the dried 
root of a plant), cinnamon (the bark of a tree), nutmeg (a kernel), 
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macc (the nutmeg’s covering flesh), cloves (the dried flower-buds 
of a tree), pepper (the berry of a climbing plant), vanilla (the 
pod of a climbing vine). 

•* In some parts of these forests I saw the vanilla growing 
luxuriantly. It creeps up the trees to the height of 30 or 40 feet. 

I found it difficult to get a ripe pod, as the monkeys are very 
fond of it, and generally took care to get there before me. The 
pod hangs from the tree in the shape of a little scabbard. \‘ayna 
is the Spanish for a scabbard, and vanilla for a little scabbaid ; 
hence the name.” Charles waterton 

A clove garden makes quite a picturesque sight. The trees 
vary from 10 to 16 feet in height, and are covered with leaves 
from their pointed tops almost to the ground.” c. domville-fife 

Cocoa is grown extensively in the West Indies, central and 
northern South America, and on the Guinea coast of Africa. 

” \Vc visited a cocoa estate. A cacao plantation, when the 
trees are in bloom, is as attractive a spectacle as an English or- 
chard in May. The trees or shrubs grow from 10 to 18 feet high, 
and the fruit consists of a pod about 10 inches in length and 
nearly the same in circumference, containing five cells with a 
row of about twelve seeds in each, packed in a white sweetish 
pulp. The seeds or beans when extracted from the pod arc fer- 
mented for six days in covered barrels, or under leaves — a process 
by which their bitter flavour is eliminated. When dried, by 
exposure to the sun, and polished, they arc ready for the cocoa 
manufacturer, who reduces them to ‘ nibs ’ by roasting and 
crushing. The nibs contain fat which is extracted and utilised 
for making soap or candles. Then the finely powdered cocoa is 
ready.” c. manincton 

Sugar-cane is cultivated and exported, especially from Cuba 
and Java. 

‘‘ The sugar-cane, which has a smooth shining stem 5 inches or 
more in circumference, rises from 7 to 10 feet, or even higher, 
and has broad, ribbed leaves. Crowned with an imposing plume, 
a large cane plantation presents the appearance of a vast field of 
pampas grass.” c. manincton 
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“ The air was sweet with the smell of caramel, and as we came 
onto the first field the prospect was cnclianting : hill after rolling 
hill stiff with smiling cane, and here and there a palm tree stand- 
ing like a sentinel over the sugar.” o. rutter 

The chief grain crops are rice, manioc', maize and millet. 

“ The most important of the grain crops is rice. Just before 
the rains begin, in February and March, the seed is sown. When 
hanxst time comes, and as the crop is ripening, the job is to keep 
the monkeys and birds off, even watching day and night.” 

\V. H. INGRAMS 

“ Peihap-s one of the most striking sights was the ' paddy ’ 
country under rice cultivation. From our height, the whole 
expanse of the land appeared to be inundated by irrigation 
water — all contained in minute, cell-like squares, that gave the 
effect of a mighty grid, stretching away to the mountains on our 
right. Fven there the irrigation did not cease, but climbed up 
the mountain-sides in a system of stair-like terraces.” 

SIR ROSS SMITH 

“ Indigenous in the Cuianas, cassava or manioc provides the 
native bread of vast areas in South America. To the outer world 
it makes its appearance in public as tapioca. Like other good 
things it has become widely distributed throughout the tropics 
atid is now extensively cultivated in West Africa and Malaya.” 

C. W. WARDLAW 

Other crops arc ground-nuts,* arrowroot, cotton and tobacco. 

“ The ground-nut means everything to Gambia. The culti- 
vation is done entirely by natives. There arc no permanent 
plantations, big acreages of scientifically farmed land, but a hap- 
hazard spread of small patches of land is cultivated each year.” 

REX HARDINGE 

” St. Vincent (West Indies) is now the land of arrowroot. 
The fine-grained starch is obtained from the tuberous under- 

' Manioc is also known as cassava and >'ucca ; tapioca is obtained from 
it. 

* Commonly known as peanuts or monkey-nuts ; their oil is used for 
making moi^arine, soap, etc. 
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ground parts of a plant winch iliris’cs on the volcanic soil ol the 
hillsides. The preparation of the starch is simple, requiring only 
care and an abundance of fresh, pure Nvaier. The roots aic fii'st 
ot all washed, crushed, and strained. The starch is allowed to 
settle in large flat shallow troughs and is then scooped out, dried, 
and packed for export.*’ c. w. \v.\rdla\v 

■* Cotton fields are a common sight in the Congo. A consider- 
able amount is grown.” Hermann norden 

Tropical Forests and Savannah. — Areas situated to the 
north and south of the equatorial forc'st belt, while having simi- 
larly high temperatures, receive rain only in summer. Where 
the rainfall is very heavy there arc dense forests, such as those on 
the coastlands of Peninsula India, in north-eastern India, nor- 
thern Burma, south-western China, in the north and north-east 
of Australia, in the Chaco lowlands of central South America, 
and in southern Florida. 

The trees of these regions, unlike those of the equatorial forests, 
arc not always green. Some shed their leaves during the dry 
season to protect themselves from losing the moisture that would 
be given out by the leaves. 

” The hot weather was upon us, and many of the trees stood 
naked in the white sunlight.” f. kinodon nvard 

In the forests of India, Burma and the East Indies grow teak 
and sal trees, valuable for their timber. 

” In Java we passed through many teak groves. The trees have 
a large leaf and a grayish bark, and will, if permitted, grow to an 
enormous size.” julius fi.eisciimann 

“ Sal is the strongest and most important timber of northern 
India, and is chiefly used for building purposes. Its tall straight 
trunks are very characteristic.” lady hartoo 

Other trees are bamboo and sandal-wood. 

” We saw' beautiful bamboo-trees, growing in clusters like tufts 
of gigantic grass. It is difficult to imagine what China w’ould do 
witliout this, her most useful tree. It furnishes food in the form 
of delicious young shoots, and chopsticks with which to eat them, 
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ropes, rafls, ladders, iirij'alion pipes, carrying poles, pa[)cr, orna- 
meiHal car\ings, and a tijousand oilier articles." 

R. L. BI RDSALI. AND A. B. EMMONS 

I he sandal-wood is the produce ofa small tree, which grows 
sparingly in ihe mountains of Timor, and many of the other 
islands in the far E-.-ast. I'he wood is ofa fme yellow colour, and 
possesses a well-known dcligluful Iragrancc which is wonder- 
fully permanent.*’ ai.fred rvssel Wallace 

I'lx- cliief trees of tlie Chaco of South .America arc the que- 
bracho and the yerha mau\ I'lom quebracho logs is olitaincJ 
an extract used in tanning leather. The leaves of the yerba 
mate provide mate or Paraguay tea, a favourite drink in South 
America. 

Mate is an excellent beverage which dc'serves far greater 
popularity abroad." k. c. cRCim 

“ riie greenish mate was bitter in taste and by no means 
[ileasant, but was due in time to become my favourite beverage." 

HARRY A. FRANCK* 

Savannah or grasslands with scattered trees occur in the 
l egions of less rainfall in tropical lands : in Africa, south-western 
and south-eastern Arabia, central India, Burma, Indo-China, 
southern C^liina, the East Indies, northern Australia, the Brazilian 
Highlands, the Orinoco Basin, eastern Mexico, Yucatan, and the 
islands of the West Indies. 

The country has the character ofa park. It is made up of 
wide lawns ot grass, in which there stand chimps and isolated 
specimens ol different forms of trees. These trees arc not ci-owdcd 
together, hut arc grown just as they arc in a piece of English park- 
land. 1 here is no tangle, no forest, the scenery is delightful." 

J. E. S. MUORE 

“ The ground was pleasantly undulating. The trees, belonging 
to a great variety of species, were not thrown together into an 
impenetrable thicket of forest, but formed into beautiful groups. 
Now and then a herd of cattle was seen dispersed over the rich 
pasturage grounds. Cotton fields interrupted the park-like 
scenery. \Vc passed over extensive tobacco fields. Rich aro- 
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matic bushes were growing evcry%vherc in the fields, afibrding 
nourishing food for bees, for whose use hives, formed of thick 
hollow logs, wefe fiislcncd to the branches of great trees.” 

H. BARTH 

“ Probably the greater part of the Queenslander’s ‘ open forest ’ 
would be described as grassland more or less lightly sprinkled 
with trees. Most of the trees are species of the great genus euca- 
lyptus, which in Australia completely dominates arboreal society. 
The cucalypts do not bear edible fruit, but, usually at inter\’als 
of two or three years, they bear lavish crops of pctal-less flowers. 
The blossoms, though little more than tufts of stamens, happen 
to be very rich in nectar, and when a big gum tree is in flower 
it is thronged from dawn to dark by flocks of honey-eating birds.” 

FRANCIS RATCUFFE 

I'hroughout India, Burma, Indo-China, South China, and the 
islands of the East Indies and West Indies the land is intensely 
cultivated and supports a large population. The crops are the 
same as in equatorial regions except for cocoa and rubber. Some 
of the products, notably coflTec and cotton, grow belter in these 
areas that have a long dry season, for the coflec-bcrrics can be 
dried out of doors and the cotton is improved if the bolls can 
ripen and open during hot dry weather. India and south-eastern 
Asia produce large quantities of rice, cotton, tea and tobacco, 
and from the eastern margins of the Brazilian savannahs comes 
most of the world’s coflTcc. 

“ As we neared Srinagar, flooded rice fields bordered the high- 
way, and the whole district seemed to be under water.” 

E. FRENCH, M. CABLE, F. FRENCH 

“ We passed through a section of Sumatra in which is grown 
the world-famous Sumatra tobacco. Fields of it were planted 
on both sides of the road, some of it over six feet in height with 
the dark green colour indicative of healthy stock, while every- 
where appeared the heavily thatched roofs of the bams built for 
the drying of the tobacco.” julius fleischmann 

‘‘ In Somaliland we saw the cultivation of large quantities of 
sugar-cane, and were told that these plantations supplied the 
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wljolc ol the country with sugar. Colton and bananas were also 
grown extensively." E. w. polson nkwman 

“ The coHee blossom is small and while, and the pod is com- 
monly a bright red, something like a cherry in appearance, with 
two beans inside The leaves arc of a dark green colour and 
shiny. The blossom has a pleasant perfume." F. BENNEtT 

In addition, much wheat and barley arc grown in these lands 
during the cool season, and there are certain exclusive products : 
jute in north-eastern India, sisal in East Africa, manila-hcmp in 
the I’hilippincs, henequen in Yucatan (Mexico). 

1 hose parts ol the tropical grasslands that arc not agricul- 
turally developed arc used lor cattle- and sheep-rearing ; the 
savannahs of Africa, northern Australia and eastern Mexico, the 
llanos ol Venezuela and the Orinoco Basin, and the campos of 
Brazil. But in these arc.is there arc certain dilTiculties to contend 
with : the grass, except when newly sprung after the rains, tends 
to grow coarse and tall ; during the dry season the question of 
providing suflicient drinking water lor the Hocks and herds be- 
comes acute ; in some districts insects (such as the tsc-tsc By in 
Africa) cause disease amongst the animals. Northern Australia has 
most developed the rearing of cattle and sheep, and meat, wool 
and hides arc exported. In Africa the people keep large herds of 
cattle for their own use and export the hides. In South America 
ranching is being developed, especially in the campos of Brazil. 

1 ROIMCAL Arid Lands. — To the north and south of the tropical 
grasslands lie areas where the rainfall is so scanty and uncertain 
that there is little vegetation. These are the tropical deserts : 
the Sahara (northern Africa), eastern Palestine, parts of Trans- 
jordan, Syria and Iraq, the interior of Arabia, the south coast- 
lands of Iran, the Thar of north-west India, the Simpson desert 
of Australia, the Colorado-Sonoran desert of south-western 
United States and northern Mexico, the Peru-Atacama desert 
of western South America. 

Deserts arc not featureless sandy plains where nothing gro^t-s. 
They contain hills, valleys and plateaus j barren expanses of 
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sand, gravel and rocks alternate with areas covered with short 
grass, thorny shrubs and cactus plants. 

“ The great Sahara Desert is relieved by some very remarkable 
mountain groups, chief ol which are Air, Ahaggar and libesti 
— each in extent as large as the whole of England, and towering 
majestically to altitudes of 0,000 to 10,000 feet.’' a. bcchanan 
The Arizona region (south-western United States) is, on the 
whole, an elevated tableland. The northern and eastern parts, 
however, and some other spots, arc decidedly mountainous. 
Havitig mounted the tableland, if you travel from the east, you 
will find large tracts of the country which are fiat, or nearly so. 
It is in this district that you will come upon the desert. There is 
not even a moss or a lichen to be discovered. There arc no 
insects even here, no flics, no mosquitoes. The air is so clear that 
rocks ten miles oflT appear but a mile distant. These desert spots 
arc only met with at intervals.” Paul fountain* 

“ In north-west Australia you can see a foreshore dried like 
crocodile skin, some gnarled old baobab trees, and sand — tan, 
grey, and coppery bronze — whose glare makes you screw up 
your eyes. No fruit grows in Derby, no vegetables. Iron is hot 
to the touch even when the sun is off it, and the white ant cats 
wood to powder.” tho.mas wood 

” It is very singular to pass a highly cultivated mountain-side, 
or coffee patch in a valley, and after an hour or two’s travel to 
find oneself in a horrible desert of sand, without even a blade of 
grass visible ; but it is a frequent experience in the southern and 
north-eastern districts of the Peruvian Andes.” Paul fountain 
“ There arc deserts and deserts. There is the ‘ wilderness ’ 
occupied by drought-resisting shrub and occasional grass where 
nomads wander with their camels ; or more barren and lifeless 
still, but dotted with wells which provide a permanent subsistence 
for a small settled population. There is nothing terrible about 
the wilderness. This kind of country occupies much of the world ; 
it exists in every continent. Of such a type is all the country east 
of the Nile in Egypt ; it stretches away across Sinai, across 
Arabia to Persia and beyond. Very different is the great lifeless 
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desert westward across North Africa from the western hanks of 
tlie Nile.” RALPH A. RAGNOLD 

'I he grass and (lowers which grow tliinly over largo areas of 
the deserts die away during the driest periods, but spring up again 
if there is a shower of rain. 

” After the rains there came a transformation of the country 
that was startling in its rapidity. The trees and plants in the 
thick scrub had looked shrivelled and thirsty, and the dry leaves 
and stiircned mosses had cracked beneath our feet, but soon the 
dripping moisture gave life to everything. Buds shot forth and 
flowers formed and bloomed with such rapidity that it looked as 
if the whole of Nature were running a race with time. Following 
the bursting of the blossoms came the hatching of gaudv cater- 
pillars, and soon thousands of brilliant butterflies, into.\icated 
with the subtle scent of flowers, flirted in the sunbeams that 
peeped through the loose-leaved foliage.” sir o. h. wh.kins 

Certain plants can withstand the drought. They have tiny 
waxed leaves so as to give out little moisture, roots going deep 
into the ground, and sometimes store water in their leaves and 
stems. Many arc thorny, as a protection against animals, and 
most have thick, gummy sap. 

“ Beyond lies the scrub jungle. It is a study in thorns. Each 
bush rivals its neighbour. The acacia takes the lead, with a 
straight thorn three or four inches in length. Other bushes grow 
a combination of the straight and the hooked — or wail-a-bil — 
thorn, as though to inflict a wound however approached. From 
below — to meet the thorn bushes from above — springs the spiked 
aloe, with a blade like a triangular bayonet, lipped with a hard- 
ened spike, which will penetrate even the strongest shoe-leather.” 

F. D. LUOARD 

“ The immediate neighbourhood was a perfect exhibition of 
gum-arabic bearing mimosas. At this season the gum was in 
perfection, and the finest quality was now before us in beautiful 
amber-coloured masses upon the stems and branches, varying 
from the size of a nutmeg to that of an orange. This gum, al- 
though as hard as ice on the exterior, was limpid in the centre, 



VEGETATION AND ANIMALS — TROPICAL LANDS 


207 


resembling melted amber, and as clear as though refined by some 
artificial process. The trees were perfectly denuded of leaves 
from the e-xtreme drought, and the beautiful balls ol Ifosied 
yellow gum recalled the idea of the precious jewels upon the trees 
in the garden of the wonderful lamp of the ‘ .Arabian Nights . 
This gum was exceedingly sweet and pleasant to the taste." 

SIR SAMUEL BAKER 

" In the Californian desert huge ghostly shadows of cacti in 
a hundred forms surround you in the moonlight. Not a move- 
ment of any kind anywhere. Not a sound. Even if the wind is 
blowing, still the gigantic growths will be motionless— there arc 
no leaves to lluiter delicately in the desert. No animal life, cither, 
for the only denizens of the cactus forest arc deer and peccary, 
^viih— rarely — the cougar, and all of these arc more afraid of you 
than you arc of them. They will not come anywhere near a 
camp, day or night.” Robert frothingham 

“ Men have perished of thirst amongst groves of cacti plants. 
Had they possessed a ‘ little learning one slash of a knife on 
the nearest trunk would have furnished them with several quarts 
of excellent fluid, and saved their lives.” Paul founi ain 

Some varieties of cactus arc cultivated and their fibres used for 
rope-making. 

In certain parts of the desert there is a permanent supply of 
water, and these regions, which may be of any size, arc known as 
oases. The water supply is sometimes due to a river running 
through the desert ; for example, the River Nile transforms 
Egypt into a huge oasis in the Sahara. 

“ It must be remembered that, although Egypt is nearly H(X) 
miles in length, its average (arable) breadth is only 10 or 12, ol 
which the river is the great feature, the centre and source of 
Icrtility and wealth.” samuel manning 

Iraq would be a desert repon were it not for the Rivers Tigris 
and Euphrates. 

“ Iraq is a long thin strip of riverine land, with the untamed 
desert on the one hand and the uncivilised mountains on the 
other.” A. J. REYNOLDS 
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The many small rivers that flow from the snow-capped Andes 
across the Peruvian desert ha\e given rise to more than small 


oases. 

Sometimes the oases arc due to ground water underneath the 
desert which can be obtained by digging wells. This is the ease 
in Australia, in parts of the Sahara, and o\cr most of central 
Arabia. 

Each garden is watered from a well within the grounds. 

G. WY.MAN BURY 

In hilly regions the ground water issues forth as springs. I his 
is the cause of the oases of the Central Sahara and the Colorado 
desert. 

•At Indio and Coachella in the Colorado desert arc hot 
springs and groves of date-palms and figs. The oasis is ra)>idly 
becoming a great date-producing centre.” I-E roy jeffers 

Other oases arc man-made, due to engineering feats. The 
Imperial N'allcy, near the mouth of the Colorado River in the 
Colorado-Sonoran desert, is richly productive owing to irrigation 
schemes. Much of the Thar desert of India has been reclaimed 
since the building of a barrage on the River Indus. 

‘‘ The Sukkur Barrage in Sind, completed in 1931, is one of 
the largest of its kind in the world. Here a dam one mile long 
raises the level of the Indus IG feet, and so provides irrigation 
for 5J million acres.” lady hartog 

The land of the oases is intensely cultivated. The most import- 
ant product is the date-palm. 

“ The date-tree consists of a simple stem or trunk about IS to 
30 feet high, without a branch, and crowned at the summit by 
a cluster of leaves or ‘ palms ’ that droop somewhat in the shape 
of a huge umbrella.” samuel m. zwemer 

“ By the side of the streams innumerable palm-groves grow — 
in fact, dates form the staple food of the people. And out of the 
date-tree they get branches for their hedges, stems for their roofs, 
the leaf provides them with their sleeping-mats, and, when beaten 
on stones, with fibre, with which they are exceedingly clever in 
making ropes.” theodore bent 
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In the Sudan grow many dom-palms, the nuts of whicli provide 
vogctahlc ivory. 

Dining the march we came on several palms, willi clusters 
o( hard fruit about the size of apples growing at the top. I 
tasted one ol them, and it resemliled very dry gingerbread as 
near as anything ; it ought to be called a bread-fruit, but is 
called a dom-palm. The natives arc said to live on it." 

FRFtJhRICK LORT IMlILl-tRS 

\’arious crops are grown in the oases, such as wheat, rice, 
millet, maize, cottott, sugar-cane, tobacco and fruits. 

" In Eg>'pt fields of maize, millet, cotton and sugar-cane line 
the river-banks, and produce three harvests in the year, with 
little toil to the cultivator, bevond that required for raising water 
fiom the river for purpo.ses of irrigation." SAMt Et. manning 

Many sheep, cattle, goals, horses, and especially camels arc 
i cared. They arc driven from place to place as they cat up the 
scanty pasturage. 

" The camel is a domestic animal in the full sense of the word. 
All that can be obtained from the animal is of value. Milk, 
e.Kccllent hair for icnus, ropes, shawls and coarser fabric arc 
obtained from the living animal ; and llesh-food, leather, bones 
and other useful substances from the dead." samuei. m, zwemer 
In children's books, the Bactrian two-humped animal figures 
as the camel, on what authority I have never been able to 
discover, whereas the pride of Arabia and Africa and the steed 
of the Camel Corps has but one hump.” r. e. cheesman 


ANIM-\I.S OF TROPICAL LANDS 

The equatorial forests arc not as rich in animal life as might 
be expected from the fact that people arc few and plants so 
abundant. The larger animals find the dense forests as difficult 
to traverse as do human beings. Even the African elephant, 
strong enough to break down the undergrowth and smaller trees 
that lie in his path, prefers to stay near the edges of the forest. 
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The cliicf creatures present therefore are those that climb or fly 
and make their homes in the trees, such as monkeys, birds, bats 
and insects ; those that crawl through the dense vegetation, such 
as snakes ; and those that live in the rivers and streams, such as 
crocodiles or alligators. 

“ Now and then troops of monkeys bounded with prodigious 
leaps through the branches, others swinging by long tails a hun- 
dred feet above our heads, and with maiTcllous agilii\ hurling 
their tiny bodies through the air before burying themsehes out 
of sight in the leafy depths. As for birds, they made clatter 
enough overhead, but we were in the basement, and they \vere 
on the roof of a fifteen-storey house. They could not be seen at 
all though their whistlings, warblings, screamings and hootings 
were heard everywhere. There were parrots, ibis, touracos, 
parroquets, sunbirds, swifts, finches, shrikes, whip-poor-w'ills, 
hoopoes, owls, guinea fowl, blackbirds, weavers, kingfishers, 
divers, fish eagles, kites, wagtails, bcc-caicrs, pipits, sandpipers, 
cockatoos, hornbills, jays, barbels, woodpeckers, pigeons, and 
unknown minute tribes, and millions of large and small bats. 
Insects would require a whole book.” sir henry m. Stanley 

” There is never any respite from things that bite and sting. 
Some attack because it is going to rain, or because it is raining, 
or has rained, or won’t rain. Some because it is dark, others 
because it is light. So they succeed one another regularly in 
shifts and there arc no interludes.” evelyn cheeseman 

‘‘ Crocodiles were exceedingly numerous both in and out of 
water ; wherever a sandy beach invited them to bask, several 
monsters were to be seen, like trunks of trees, lying in the sun.” 

SIR SAMUEL BAKER* 

The tropical forests and savannahs are richer in animal life 
than other parts of the world. Even in India, despite its agricul- 
tural and industrial development and large population, animals, 
birds, reptiles and insects abound in the remoter parts. 

‘‘ The forests arc the favourite haunts of the big game of India, 
more especially the damp forests of the Western Ghats, of the 
Tcrai, and of Assam, still the home of the wild elephant, the 
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rliinoccros and the l)ison. The only lions to be found in India 
arc a few in the nortli*wcst. India's characteristic beast of prey 
is the tiger. Far more common than the tiger is the leopard or 
panther, which is just as dangerous. The black or sloth bear is 
fairly common wherever there arc rocky hills and forests, ljut is, 
as a rule, harmless to man, living on ants, honey and fruit. 
Crocodiles haunt nearly all Indian rivers. Sometimes they bask 
in the sun near the waters edge t sometimes they he with just 
the head al)ovc the surface of the water, motionless as a piece of 
wood, but at the ycr>’ slightest sound they disappear.’’ 

LADY HARTOO 

“ The deadliest guardians of the Burmese jungle arc not 
tigers and vipers, deadly as they arc, but battalions of leeches, 
blister flics, ticks, mosquitoes, sand*flics, and horse-flies, all avid 
bloodsuckers, whose bites cause fevers.” f. kinodon ward** 

The vast savannahs of Africa, as yet largely undeveloped and 
under-populated, arc the world’s chief game reserve. Nlonkeys, 
birds, insects and snakes abound. Elephants, girafies, rhinoceros, 
zebras and antelopes feed on grass and trees. Lions, tigers and 
leopards prey on the smaller animals, and arc themselves followed 
up by the carrion eaters such as hyenas, jackals and vultures. 
Crocodiles and hippopotamus live in the streams. 

” Can you imagine a parched brown plain rolling off to a deep 
blue line against a turquoise sky, and in the foreground a group 
of zebras drinking from a pool that is gold in the afternoon sun — 
perfect little horses, elegantly striped in black and white, smooth 
and glossy as if they had been curried, quick and graceful in 
movement as an Arab marc? Can you imagine a herd of girafles 
feeding among the grey-green thorny mimosas, animals 18 feet 
tall, their deep burnt-orange hides covered with an irregular 
network of white lines? Can you imagine ugly rhinos snorting 
like great angry pigs in the night just outside your hut of stones 
and thornbush? You look out and sec them, big as motor-cars, 
their grey hides turned to white by the moon, and their horns 
looking even wickeder than they look in daytime. Can you 
imagine beautiful fawn-coloured gazelles, with great soft eyes and 
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long, gracefully curved ringed horns, stepping lightly down to 
drink at a water-hole? Can you imagine waiting for King Lion 
himself to come? Can you imagine yourself unexpectedly face 
to face with a great African elephant whose tusks are longer 
than a man is tall? Can you imagine, day and night, a constant 
procession of animals from jack-rabbits to fierce, black buflalocs? 
Every\vhere you look you see them. To ride in a railway train 
is like visiting a zoological garden.” martin Johnson 

“ In all directions from our camp we could see herds of game 
grazing. Flocks of fowl flew up and down the water-course, 
huge crocodiles leered evilly at us as they floated like logs on the 
oily water, and now and then the head of a mud-turtle rose like 
a ghost from below, without even a ripple, drew a long hissing 
breath, and as silently vanished. After an eventful night, during 
which leopards coughed, lions roared, hyenas dashed into camp 
and bolted with my best %s'aierbuck head, we all turned out early.” 

EWART S. GROGAN and ARTHUR H. SHARP 

“ When a lion is met in the daytime, a circumstance by no 
means infrequent to travellers in these parts, if preconceived 
notions do not lead them to expect something very ‘ noble ’ or 
‘ majestic ’, they will sec merely an animal somewhat larger than 
the biggest dog they ever saw, and partaking very strongly of the 
canine features. When encountered in the daytime, the lion 
stands a second or two gazing, then turns slowly round, and walks 
as slowly away for a dozen paces, looking over his shoulder ; 
then begins to trot, and, when he thinks himself out of sight, 
bounds off like a greyhound. By day there is not, as a rule, the 
smallest danger of lions which are not molested attacking man, 
nor even on a clear moonlight night. When a lion is very hungry, 
and lying in wail, the sight of an animal may make him commence 
stalking it. In one case a man, while stealthily crawling towards 
a rhinoceros, happened to glance behind him, and found to his 
horror a lion stalking him ; he only escaped by springing up a 
tree like a cat.” david livingstone 

‘‘ I saw in the bottom of the ravine, wading and rolling in the 
mud, a herd of five elephants. I remembered, hastily, that your 

p M.W. 
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one chance when charged by several clcpliants is to dodge them 
round trees, working down wind all llic time, until they lose 
smell and sight of you. then to lie quiet lor a time and go home. 
It was evident I'roin the utter unconcern of these monsters that 
I was down wind now, so I had only to attend to dodging, and 
I promptly dodged round a tree, and lay down. Seeing they still 
displaved no emotion on my account, and fascinated by the 
novcltv of the scene. I crept forward from one tree to another, 
tiniil I w as close enough to have hit the nearest one w ith a stone, 
and sp.Hs ol tnud, which they sent flying with their stamping and 
wallowing came llap, flap among the f)ushcs covering me. One 
big fellow had a nice pair of 4(» lbs. or so tusks on him, singularly 
straight, and anotlier had one big curved tusk and one broken 
one. Some of them lay right dow n like pigs in the deeper part 
of the swamp, some drew up trunkfuls of water and syringed 
themselves and each other, and every one of them indulged in 
a good rub against a tree. Presently when they had had enough 
of it they all strolled off up witid, through the bush in Indian file. 
When tliey had gone I rose up and turned round to find my 
men.” Mary kinosley 

In India, Burma and south-eastern Asia, elephants arc domes- 
ticated. They arc noted for their intelligence and gentleness as 
w ell as their great strength. They arc employed as riding animals 
and for certain heavy work such as moving weighty teak logs in 
forested areas. 

.Australia contains animals peculiar to itself, among them 
flying-foxes and kangaroos. 

” The great mangrove swamps of Tropical Queensland provide 
shelter for a very large part of the vast flying-fox population. 
Flying-foxes arc large bats with a body nearly as big as that of a 
cat and a wingspread of over 5 feet. For all their great size, 
however, flying-foxes arc harmless enough, for they arc exclusive- 
ly vegetarian and subsist mainly on fruit.” francis ratcuffe 

" I screened myself behind the trees. Presently a rustling by 
my side attracted my attention, and six beautifully furred kan- 
garoos came hopping slowly to the water. Sitting perfectly 
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Still. I waited until tlioy came wiiliin 20 yards from where I sat. 
Kern to hc?in niv woik of collecting specimens, I raised my gun, 
but as I did so the biggest of tlic kangaroos turned towards me, 
and a little ' joey ' peepetl out from its mother’s pouch. Anxious 
a.s 1 was to begin my work. I lowered my gun and watched the 
curious creatures with admiration. I could not shoot these trust- 
ful tilings, and liir twenty minutes I watched them drink and chase 
eacli other round (he water-hole. The ducks came back and 
settled in the water and some plovers screeched and ran around 
the lianles ; but, while the kangaroos still played my gun was 
silent.” StR C. It. WTl-KINS 

■■ One of the most striking features of northern Australia — 
and, indeed, right away north throughout wide stretches ol the 
Northern Territorv — is the enormous number and size ot the 

j 

white-ant hills. There arc difi'erent kinds of these, var>’ing in 
height from a foot or two to as much as twenty feet. They vary 
not only in size but in shape. Some arc simply flat slabs — those 
made bv the so-called meridian ant ; others arc constructed of 

4 

a number of spherical masses, looking like bubbles of earth ; 
otliers arc bluntly rounded ; but the great majority arc conical. 
Another ver>' striking feature of the ant hills is their variation 
in colour, which, of course, depends on the nature of the soil and 
tliat again on the rock formation out of which the surface of the 
country is formed. In some parts they arc dark brown or almost 
iilack, in others they are red, and in others yellow. You never 
by any chance see a white ant in the open, because it is a most 
helpless insect, and cvcr>'\vhcre and always it works in the dark.” 

B. SRENCER AND F. J. GILLEN 

“ Nature's freakish things arc here too— stick insects a foot in 
length looking like, well, just a slick. A grasshopper as large as 
a banana and as fat. Beetles and spiders that give you a shiver 
down the spine. One insect, a black evil-looking fellow some four 
inches long, had ' feelers ’ streaking out at right angles to its 
head no less than eighteen inches across, and jaws that could 
nip your finger to the bone. I felt as if I never wanted to sleep 
again while In the Far North.” Charles h. holmes 
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“ Tlic emu is one of Australia's vanishing creatures. To me 
it looked like a miniature ostrich.” chlkrv kearton 

The tropical forests and grasslands of the New World contain 
little animal life other than birds (including the rhea oi South 
American ostrich), insects and snakes. Among the comparatively 
feu- animals arc jaguars and pumas and occasional herds ol 
wild cattle. Like other tropical areas, South .America sometimes 
suffers from plagues of locusts which destroy the crops, stripping 
the plants bare of leaves and buds. 

“ On coming down from the mountains I walked into a cloud 
of locusts. To start u-ith I heard a noise like a waterfall, and on 
looking up the whole sky appeared dotted with Hakes, like a vcr>’ 
heavy snowstorm ; it e.xtcnded in cver>’ direction ; a little larther 
and the ground was hidden by them, A few rose, and those few 
were so thick one could hardly sec in front of one.'’ 

FREDERICK LORT PHILLIPS 

The chief wild animals of the arid lands arc gazelles, wild 
asses and hyenas. 

“ A herd of gazelles provides a spectacle never to be forgotten 
when outlined on the top of a ridge against the blue sky or seen 
sometimes by the score, Hying across the desert at an incredible 
speed, like a cloud of swallows flying low.” n. k. de prorok 

“ The wild ass is cither of an ashy grey or a dark reddish-brown. 
They have a quick walk and continue this pace for many hours, 
and arc of great value in crossing mountain passes, the concavity of 
the hoof allowing them to ascend precipitous paths with case. 
Though short in the legs and apparently not intended for speed, 
the wild ass can rarely, if ever, be overtaken by a horseman.” 

S. B. MILES 

‘‘ The hyena, when full grown, is nearly 6 feet from nose to 
the tip of the tail. The voice of the hyena is extraordinaiy, on 
account of the variety of its sound ; the snarling, hideous, laugh- 
ing noise it utters round a carcass is only made when it is annoyed 
or excited.” sir john dland-sutton 

Travellers seem to be agreed that wild animals are not as 
dangerous to man as might be supposed. 
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“ Time and experience have convinced me tliat there is not 
rnucli danger in roving amongst snakes and wild beasts, provided 
only tliat you have self command. You must never approach 
them ahiupily : if so, you arc sure to pay for your rashness, 
because the idea of self-dcl'ence is predominant in evcr>' animal ; 
and thus the snake, to defend himself from what he considers an 
attack upon him, makes the intruder feel the deadly cflect of his 
poisonous fangs ; the jaguar flics at you and knocks you senseless 
with a stroke of his paw : whereas, if you had not come uj>on 
him too suddenly, it is ten to one but that he had retired, in lieu 
of disputing the path with you. " Charles waterton 

However, as the lands arc being settled and farmed, the animals 
are gradually becoming less numerous. 

■* l‘or as soon as you have settlers and farms, the elephant, 
uith the rhinoceros and the hippopotamus, must be banished. 
Th<' mammoths belong to an age when man had not yet become 
the chief of the animals. They do not accept his terms. They 
refuse to be domesticated. They destroy crops and break 
fences.” martin Johnson 


EXERCISES 

1. State the chief products obtained from the equatorial 
forests. 

2. Make a list of the chief crops grown in tropical regions, 
mentioning the countries where they arc produced for export. 

3. What arc : oasis, cactus, rubber, quebracho, mangrove, 
copi a, crocodile, locust? 

4. Explain why : (a) the equatorial forests are never leafless, 
(i) there arc few large animals in equatorial forests, (r) there arc 
so many wild animals in the African savannahs. 

o. Rewrite, filling in the missing words ; 

The tropics contain three vegetation zones : the , the 

tropical — and — , and the tropical . Lands in equatorial 

regions have constant — temperatures and — rain throughout 
, and therefore the natural vegetation is dense — . The 
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areas north and south of the equatorial region have rain — in 
the — season. Here the lands are covered with tall — and 
occasional — > but the areas where rainfall is ver>’ — are forested. 
Lands north and south of these savannahs and tropical forests 
have — rainfall, and here are situated the world's greatest — . 
These areas are barren only because they lack — ; wherever 
water is available from rivers (as in — , — and — ), from wells 

(as in — and — ), and from irrigation schemes (as in , 

and ), the land produces many crops, among 

them — , — , — , — and — . 

COMPOSITION 

On a Tropical Island. 

LOCAL STUDY 

Prepare a list of the goods from tropical lands used in your 
home or sold in local shops. 

HANDWORK 

Make a collection of pictures of tropical animals. 

DEBATE 

It is pleasanter to live in tropical regions than anywhere else. 
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CHAPTER EIGHT 


THE TEMPERATE LANDS 

\LGETATION 

The Warm-Temperate Western or Medjterranean 
Lands have hot dr>’ summers and mild rainy winters. In 
summer they arc within the high pressure belt of the Hoi-sc Lati- 
tudes, and so enjoy warm, dry, cloudless weather. In winter, 
when the high pressure bell moves equatorwards, they are under 
the influence of the rain-bearing westerly winds. Lands \vith 
this type of climate arc the countries bordering the Mediterranean 
Sea, the southern shores of the Black and Caspian Seas, south- 
western South Africa, south-western and southern Australia, 
central Chile, and the cotistlands of California. 

In these areas forests arc few, for rainfall is barely suflicient. 
The trees arc mostly evergreens, and to protect themselves 
against a long rainless summer, have small leathery leaves, deep 
roots and, in some cases, protective bark. The chief varieties arc 
olive, myrtle, evergreen-oak, cork-oak, chestnut, jarrah and acacia. 

Olive-trees and chestnut-trees are of great importance in the 
countries round the Mediterranean Sea. Olives are eaten locally 
and exported, while the oil extracted from them is used for cook- 
ing, sardine-packing, and in the making of medicine, margarine 
and soap. Quantities of chestnuts arc also eaten and exported. 
Spain, Portugal and Algeria have the monopoly of supplying the 
world with cork ; the bark of the cork-oak is so carefully stripped 
that the tree suffers no damage in the process. The jarrah of 
Australia provides hard wood used for decorative purposes, fur- 
niture and paving blocks. 

“ Timber is stacked at Yarloop, Western Australia, in every 
shape from great logs to butter boards. I saw railway sleepers, 
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and paving blocks, and \vcaihcr-boarding, and planks piled criss- 
cross in stacks so high that they IfHjked like a sircei ol modern 
flats. And there was a row of forty-loot linings, for some tube 
station in London. But the thing that took iny rye ^vas jarrah 
panelling. It is not unlike inahogan\ ; a deep rirh led, wiili a 
fine grain.” 'inoM.\s wood 

Grass does not flourish in these regions of dr>’ summers. Its 
place is taken by a ground vegetation consisting of sweet-smelling 
shrubs and herbs. This type of v egetation is known as maqua 
around the Mediterranean, cape scrub in South /Vftica, chapparal in 
California, and malUe in Australia. 

•“ The limestone hills of the Cevennes (France) are overgrown 
with aromatic herbs, mint, marjoram, thyme, sage, lavender, 
rosemary. The shrubs and trees are for the most part evergreens, 
where the chestnuts do not spread in forests, or the mulberry is 
not cultivated for silkworm culture.” s. n.\RiNCf - could 

“ I have taken several long walks in the country near \ al- 
paraiso (Chile). The vegetation here has a peculiar aspect ; this 
is owing to the number and variety of bushes which seem to 
supply the place of plants ; many of them bear very pretty 
flowers, and very commonly the whole shrub has a strong resinous 
or aromatic smell. In climbing amongst the hills one’s hands, 
and even clothes, become strongly scented.” ciiari.es darwin 
Crops grow well in these lands of mild winters, providing, like 
the grape-vine with its deep roots, they can withstand the dr>’ 
summer, otherwise a certain amount of irrigation is necessary. 
Much wheat and barley are grown, as well as vegetables and 
fruits ; these last arc among the chief exports. Oranges, lemons, 
grapefruit, figs and peaches arc exported fresh and canned, 
grapes are produced for wine making, and dried in the sunshine 
to provide raisins, sultanas and currants. 

“ It was harvest time near Tripoli (Libya). Fields of barley, 
wheat and other grains stood red and ripe awaiting the reaper. 
Well-tended fruit trees, laden with oranges and other marketable 
fruits, were being garnered, and far-flung vineyards hung heavy 
with purple grapes.” dugald Campbell 
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Some cattle are kept, also goats, donkeys and mules. Many 
sheep are reared in Australia, and ostriches in South Africa. In 
most cases the livestock have to he moved farther afield to new 
pasturage or taken to nearby mountain pastures during the 
stiinmer. 

■' As I ne.ued the little village 1 encountered herds of goats 
being driven up to the pastures vacated by the winter snows.” 

F. S. SMVTHE 

" Tlie South .African plains arc spai-scly covered with a growth 
ol low .scruh. The sheep, goals and ostriches of the Cape farmer 
nourish exceedingly ; and were it not for the ever present difTi* 
culty and danger ol the lack of water, pastoral farming would 
he a calling free from care.” H. A. bryden 

I HE \\ arm-Temrerate Eastern Lands have hot summers, 
cool winters, and rain principally in summer from inblowing 
south-east trades or monsoon winds, but also some in winter from 
the westerlies. The chief areas in this zone arc the southern 
L nited States, the Mexican Plateau, southern Brazil, Uruguay, 
southern Paraguay, northern and central Argentina, south-eastern 
South Africa, central China, southern Chosen, Japan, south- 
eastern Australia, and North Island (New Zealand). 

Near the coasts, where raitifall is heaviest, there arc forests of 
cy press, laurel, evergreen oak, chestnut, maple and conifer. In 
addition, bamboo and camphor trees grow in China and Japan, 
yerba mate in South America, kauri and trcc-lcrns in New 
Zealand, and tree-ferns and eucalypts in Australia. 

” 'I'he trees of Australia nearly all belong to one family (the 
loliage is scanty and of a rather peculiar light green tint— it is 
not periodically shed), and have the surface of their leaves placed 
in a vertical instead of, as in Europe, a horizontal position. This 
fact and their scantiness makes the woods light and shadowlcss ; 
although under the scorching sun of the summer this is a loss of 
comfort, it is of importance to the farmer, as it allows grass to 
grow where it othenvise eould not. The greater number of the 
trees, with the exception of some of the Blue Gums, do not attain 
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a large size, but they grow tall and tolerably straight and stand 
well apart. It is singular that the bark of some kinds annually 
falls, or hangs dead in long shreds, which swing about with the 
wind ; and hence the woods appear desolate and untidy." 

CHARLES DARWIN 

The forests merge into grasslands known as pampas in South 
America, idd in South .Africa, and dotim in Australia. Crops 
flourish in these districts of long warm rainy summers and, in 
Japan and China, support a very large population, and in the 
other areas provide goods for export. The chief products arc rice, 
maize, wheat, barley, sugar-cane, tobacco, cotton, oranges, and 
in eastern Asia mulberr>‘-irees for the feeding of silkworms. 

rhe CUieng-tu plain, with its three or four crops a year, is 
the richest and most populous district in the whole of China. 
This extraordinarily productive plain supports a population esti- 
mated at no less than 4,0(K),(K)((. Among the crops arc rice, 
witeat, tea, tobacco, maize, (he opium-poppy, and the yellow 
rape that turned hundri'ds of acres of land into seas of bright 

” R. F. JOHNSTON 

" The Japanese fields are surrounded with hedges of mulberr>' 
trees, with broad shining leaves, which add immensely to the 
general appearance of the country. The mulbcrr>' trees arc in 
leaf just as the worms arc hatched from the eggs which have been 
carefully kept during the winter, and, when once hatched, the 
grubs must be carefully and constantly tended and fed. Piles of 
shallow bamboo crates arc piled up on stands in the great up- 
stairs apartment, and in any other quiet place that is available, 
and here the grubs arc allowed to feed to their hearts’ content 
on the broad mulberry leaves which are constantly being brought 
in fresh and crisp from the fields. Great care must be taken 
during this period, for the silkworms are easily disturbed, and the 
country people say that if they hear bad words spoken, or words 
of ill omen, they will shrivel up and die. Silence therefore is 
observed in all rooms where there are silkworms. When the 
grubs have done eating, they go to sleep in the cocoons which 
they have spun for themselves, and a little later, when the right 
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time comes, the cocoons are taken and the silk thread is spun 
from them.” arthlr lloyd 

Cattle, sheep, horses, ostriches, pigs and poultry are reared in 
certain areas. Large quantities ofbeef, mutton, hides and wool 
are supplied to the world by the warm temperate eastern lands of 
South America, Australia and South Africa. Dair^’-farming 
and the exporting of butter are of importance in Australia 
and New Zealand. In the southern United States pig- and 
poultry-keeping and dairy-farming arc extensively carried on. 
In China and Japan only pigs and poultry are reared, as the 
population is so dense that the land cannot be left under grass, 
but has to be cultivated for food crops. 

The Cool-Temperate Western or Oceanic Lands are 
always under the influence of the westerlies, and so have abun- 
dant rain at all seasons ; and, since they border the oceans 
across which the prevailing winds blow, their winters are mild 
and summers cool. The chief areas within this region arc north- 
western Europe (including the British Isles), north-western North 
America (Oregon and Washington in the United States, Van- 
couver Island and British Columbia in Canada), southern Chile, 
Tasmania, and South Island (New Zealand). 

These districts contain extensive forests of oak, ash, elm, beech, 
fir, pine, cedar and spruce, c.xccpt in north-western Europe 
where they have been largely cut down to make room for the 
dense population. Lumbering is an important industry in wes- 
tern North America (where the chief timber-tree is the Douglas 
fir) and in New Zealand (where there is much kauri pine). 

“ The kauri grow’S thick, high, and proud, and many kauris 
together are like the temple of Solomon. The kauri exudes gum, 
which is used in varnish-making.” donald convie 

“ The lumbering business is naturally one of great import in 
a country famous not only for the density of its forests, but for 
the size of its trees. The Douglas fir is the greatest of the^, 
and while occasionally reaching 300 feet in height, will quite 
commonly be more than half that altitude, with a diameter of 
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5 or C feet. The yellow and red cedar is almost equally plentiful, 
and yet more valuable.’’ .x. c. bradley 

The beech forests of Chile are still almost untouched. 

’■ The view was imposing — the whole wood is composed of the 
antarctic beech. This tree is an evergreen, but the tint of the 
foliage is brownish yellow. The trees, though not high, are of 
considerable thickness.’’ Charles d.vrwi.n 

“ When seen in such masses as these, surelv the bcauiv of the 
giant evergreen glades c.xcccds that of any other timber. Here 
and there, where the glades are more open, cattle are grazing 
in the shade of the trees.’’ w. h. koedki. 

In these oceanic lands crops do not grow \vcll except in the 
drier parts, for example eastern England, central France, the 
sheltered valleys of western North America, and of South 
Island, New Zealand. The chief crops arc rye, oats, barley, 
potatoes, sugar-beet, wheat, and fruits such as apples, pears, 
plums and cherries. 

Grass grows excellently, furnishing splendid pasture. Dairy- 
farming is carried on and many cattle, horses, sheep and pigs 
arc reared. 

“ Central Ireland is almost literally enmeshed in a network of 
small fields which provide some of the best grazing that the world 
can offer. It is a grass country through and through, which the 
softness of the climate and its prevailing moisture invest with a 
delicious greenness that has become proverbial.” michael floyd 

“ The Canterbury Plains of New Zealand arc one great sheep- 
run, open, almost flat, and upon which you lose all sense of size. 
At the mountain foot they arc covered with tall, coai'sc, native 
grass, and arc dry, like the Kansas prairie ; about Christchurch, 
the English clover and English grasses have usurped the soil, and 
all is fresh and green.” sir Charles wextworth dilke 

The Cool-Temperate Eastern and Interior or Con- 
tinental Lands have cold winters and hot summers ; the rain 
(much of which falls in summer), though abundant in the coastal 
regions, diminishes according to distance from the sea. Areas 
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(•\[K'i icnciti” this t\pr of rliiniHr arc central and eastern Ivurope, 
souilu-rn bilx'iia. northern C3iin.i. Manclnikuo. soutlicrn Oanada 
,ind nonhern l.'nitcd Stales. 

In tile uriier patts, except uhcie the trees ha\c been cut down 
to m.ike room Ibi f.u mini', there ar<- lorests of pine, spruce, lir. 
oak. maple, elm. acli. Iieech and poplar, lannbcrinn is an iinpor* 
tant itidustry in southern Sweden, Germany, Poland, the 
L’.S.S.K , Manehukno. and Canada. In the drier parts llie 
natural ve^ei.ition is short ijrass, and these ^'rasslands are 
known as suppa in Eutopc and /\sia, and prairies in North 
America. 

Much r.irmintj is done both in the places where the forests 
have been cleared and in the welUwatered parts of the grass- 
lands. Mai/e is grown in the southern warmer districts, and is 
an especially iniportatit crop in the United States, Rumania 
and Hungary-. Farther noith wheat is the main crop, and vast 
(ju.miities are produced iti North .\meiica, the U.S.S.R., central 
Kurope .ind Manchukuo. Other products arc barley, r>'e, fla.x, 
[lotatoes and Iruits. In addition, much sugar-beet is gro\vn in 
central and eastern Europe, and millet and soy-beans are culti- 
vated in north China and Manchukuo. 

“ The Ukr.iine countrN' wc were traversing was covered in 
luxuriant vegetation. The golden fields of wheat and corn 
stretched for miles without a single demarcation, lands obviously 
under cultivation as Collective Farms. These fields were separated 
from the railway track by belts of rich green maize.” 

SIDNEY I. LVCK 

” From the train window, in speeding from frontier to frontier, 
you will see a great granary, one of the most fertile in the world. 
All in all Manchuria embraces some 380,000 square miles. 
There arc forest areas and manufacturing areas, but mostly it is a 
granary. .And to till these fields there is a population of 20 millions 
of patient and industrious toilers.” LuctAN swift kirtland 

Cattle, horses, sheep, pigs and poultr>’ arc kept on most of the 
farms, and dair>'-farming is a noteworthy industry especially in 
eastern Canada. 
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The Temperate Arid Lands are areas far removed from the 
sea (as Russian Turkisian, Sinkiang, Mongolia, part of Australia > 
and certain plateau regions (like central Spain, Iran, Afghanistan, 
western North America, western Argentina, and western South 
Africa). In the first ease rain-bearing winds drop most ol their 
moisture on the land before reaching these areas, in the second 
case the winds lose their moisture as they rise to cross the plateaus 
and so blow over them as dry winds. 

In Central /\sia there arc expanses of barren sand desert, such 
as the Gobi in Mongolia, the Taklamakan in Sinkiang, the Kara 
Kum and Kysyl Kum in Russian Turkistan. 

“ The spot where we were camped was a typical bit of Gobi 
country, barren and desolate, lifeless save for antelope and lizard, 
and the ground strewn with coloured pebbles, white, yellow, red, 
green and blue.” sir e. teichman 

In South Africa there is a smaller desert, the Namib : 

“ The flight over the veld reveals the spreading Sahara of the 
south — a strange, lost landscape, the veld. The coffin-shaped 
kopjes, the dry sandy channels where rivers once flowed, the 
clumps of thorn bush and the eternal smear of khaki before the 
eyes. At high noon the sun has a tropical fierceness ; at night it 
is as cold as the steppes of Siberia. A dead landscape, almost 
devoid of animal life.” william j. makin 

In other parts of the temperate arid lands there is sufficient 
rain for the growth of short grass and shrubs, on which sheep, 
goats and cattle find pasturage. 

“ Above all Patagonia (Argentina) is a land of sheep, where 
great flocks of 15,000 and more arc driven along by mounted 
shepherds.” miciiael h. mason* 

“ The fat-tailed sheep is a feature of the Persian landscape ; 
his tail is triangular, with a little tuft of brownish wool stuck in 
the centre. They give excellent wool and in large quantities, 
and during a got^ grass season, they store up fat in their tails 
on which they live when food is scarce.” a. j. Reynolds 

“ I found in Erivan (Armenia) what was the finest specimen 
I have ever seen of that sing^ar animal known as the ‘ fat-tailed 
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sheep so often met with in African and Asiatic countries. 
Whether by gradual changes through domestication or by natural 
processes this extraordinary appendage has been developed, it is 
diflicult to determine. It consists of two great lobes of fatty 
matter springing from tlte body of the animal on each side of the 
tail, which is so completely embedded in it that it no longer 
possesses either the appearance or the function of that useful 
memlier. So enormously is this peculiar growth developed in 
some cases that it almost trails upon the ground. It is generally 
from 2.) to 30 pounds in weight, but 40 to 50, and even (>0, 
[jounds arc not uncommon. It is of an exceedingly delicate 
nature, tnore resembling marrow-fat than any other substance, 
and it is much priced for culinary purposes. It is largely used for 
soups throughout the countr>’ where the animal is bred, produc- 
ing a most savour>’ and agreeable article of diet. This variety of 
sheep, besides being large and yielding an excellent kind of 
mutton, produces a heavy fleece of wool of fine quality. Possessing 
so many desirable qualities, I have often wondered why some 
elfort has not been made to introduce it into our own countr>’. 
It would, no doubt, be possible to do so, as it seems to adapt 
itself to almost alt climatic and physical conditions, for I have 
met with it from the hot arid plains of Nubia, Ethiopia, Eg>'pt 
and Central Asia, to the cold, humid atmosphere of the Hima- 
layan and Altai Mountains.” John bookwai-ter 

Wherever water is available, cither from rivers or wells, there 
arc fruitful oases. In the warmer regions arc grown crops of 
wheat, barley, tobacco, cotton, sugar-cane, grapes, apricots and 
peaches, and in the cooler districts wheat, barley, rye, oats, apples 
and plums. 

” The desolation and monotony of the desert begins to give 
place to what at first glance appear to be vineyards. Closer 
inspection reveaU tufts of white fluIT attached to the low vines. 
We have come to the cotton fields. Just as part of the journey was 
all steppe, then all desert, now it is all cotton.” ethel mannin 

“ Nowhere arc fruits more abundant than in Bokhara. The 
apricots and nectarines I think it would be impossible to surpass 
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anywhere. Peaches are better in flavour than the best in England. 
The big Bokharan blue plums arc celebrated through the whole 
of Asia. Besides water-melons, there arc in common cultivation 
ten varieties of early melons, and six varieties which ripen later. 
Of grapes I noticed thirteen varieties, most of them remarkably 
good. Large quantities of fruits are dried.” e. schuyler 


ANIMALS 

Wild animals arc few in the temperate lands, for these regions 
arc in the main densely peopled and intensely cultivated. In 
Europe for instance, wolves, though once common, are now met 
with only among the very secluded forests of the cast. The vast 
herds of wild buffalo and bison that formerly roamed the North 
American continent are now no more, because farmers have 
opened up and fenced off the land. 

” The only genuine buffalo remaining in Canada arc two small 
lots in captivity — the one near Winnipeg, the other at Banff. 
Still, one must remember that cattle, horses and sheep have 
taken the place of the original denizen of the plains.” 

A. C. BRADLEY 

There arc smaller animals such as deer, wild boar, rabbit, 
hare, fox, weasel, badger and squirrel, with lizards and snakes 
in the warmer parts. Also there are insects and numbers of birds, 
some of which, like the swallow, migrate to warmer countries at 
the beginning of winter. 

“ Summer, winter and spring, it was an unfailing pleasure in 
Patagonia to listen to the singing of the birds. At a distance 
from the nver, birds were not nearly so abundant, and in the 
higher uplands a hundred miles from the coast they were very 
scarce. The common resident mocking-bird was always present, 
each bird sitting motionless on the topmost spray of his favourite 
thorn, at intervals emitting a few notes, a phrase, then listening 
to the others.” w. h. Hudson (from Idle Days in Patagonia) 

Bears, mountain sheep and cougars (mountain lions) live in 
the forests of the Rocky Mountains ; rheas (ostriches) and jaguars 
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in western Argentina ; beai-s, wiid sheep, wild goals, boars and 
lions in the mountains of Central Asia. 

“ We reached a narrow marshy valley, from hich issued a herd 
of wild boars. The countr\' through which we were travelling 
abounded in game. In the higher regions were the il)cx, the 
moufflon, and other kinds of wild sheep and goats. Broad- 
antlered deer were to be found in the worked valleys. The red- 
legged partridge, much larger than that of Europe, everywhere 
abounded.” sir henry lavard 

In the temperate regions of .Australia there arc dingos (wild 
dogs), kangaroos, and a particular type of small bear, ilie koala. 

“ This little bear is a native of Australia. It is a little larger 
than a large Persian cat. Its fur is soft, rather short, and com- 
pletely waterproof, and ranges in colour from shades of siK cr, 
fawn, grey to very dark brown, whilst the chest is white. Its 
diet consists of the leaves of gum trees that arc eaten in large 
quantities.” cherry kearton 


EXERCISES 

1. How arc currants and raisins produced? 

2. What arc : jarrah, cork-oak, maquis, kauri, rhea, cougar, 

dingo? '' 

3. Why are so many mulberry-trees grown in China and 
Japan? 

4. Explain why animal life is less rich in temperate lands 
than in tropical latitudes. 

5. Rewrite, filling in the missing words ; 

Lands with a warm temperate climate have — summers and 
— W'inters ; if situated on the — margins of the continents they 
have rain only in winter, if lying on the eastern margins they have 
abundant rain in — as well as a little rain in — . 

In the warm temperate western zone are the countries round 

the , western — , central — , south-west — and south-west 

. These contain woods of — , , — and — trees, and 
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their chief crops arc — , — , — , and fruits such as — , — , — , — , 

— and — . In the warm temperate eastern zone arc southern — 
— , southern — , — , southern — , — and — Argentina, — China, 

— , south-eastern — and in New Zealand. These have 

forests of — , — , — , — and — trees, which merge into grasslands 

known as — or — . Their chief crops arc — , — , — , , — , — 

and — ; and many — and — are reared. 

Lands in the cool temperate western vegetation zone ( 

Europe, — North America, — Chile, Tasmania and in 

New Zealand) have — winters, — summers, and rain. 

They have forests of — , — , — , — and — trees, and produce 
crops of — , — , — , — , and fruits such as — and — . Grass grows 

— in these regions, providing for cattle and sheep. Lands 

in the cool temperate eastern and interior vegetation zone ( — 
and — Europe, — Siberia, — China, — United States and — 
Canada) have — summers, — winters, and rain mainly in — . 
Here there arc forests in the wetter parts and grasslands (the — 
or — ) in the drier areas. The chief crops arc — , — , — , — , — , 

— and — . Many — , — and — arc reared. 

COMPOSITION 

The countr>’ I would most like to visit. 

LOCAL STUDY 

Make a list of all the articles used in your home or sold in local 
shops which come from any of the temperate regions, noting down 
in which countries they are produced. 

HANDWORK 

Draw a series of pictures shouing typical scenes, products and 
animals of the temperate lands. 

GAME 

A description of the vegetation of any place in the world is 
given, and the one who guesses correctly the area indicated pro- 
vides the next description. The descriptions may be criticised 
by members of the class. 
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THE POLAR REGIONS 

VEGETATION AND ANIMALS 

Coniferous Forests. — A belt of coniferous forests or taiga 
extends across Alaska, northern Canada, northern Europe and 
northern Asia. Winters in this region arc long and very severe, 
summers short and warm. Although there is only a small amount 
of precipitation, the little that falls as snow melts slowly and is 
sufficient for the growth of trees. In the northern parts of the 
belt, owing to intense cold, trees take longer to grow than in the 
southern parts. 

“ There is less tree-felling in Lapland, because there the pines 
take 3(J0 years to reach maturity, whereas in southern Finland 
trees may reach maturity in 30 years.” halliday Sutherland 

The chief trees arc spruce, larch, birch, pine and fir. Lumbering 
is an important occupation in Sweden, Finland and the U.S.S.R. 

” All trees arc felled in the last months of winter, when the 
sap is low and the wood is dry. After felling, the branches arc 
lopped off, the log is dragged across the snow to the nearest 
river, where it is left on the frozen surface. In May the ice melts, 
and millions of logs begin floating down the rivers, shooting the 
rapids and collecting in the lakes in their long journey, it may be 
of hundreds of miles, to the saw-mills and paper factories for the 
most part on the seaboard.” halliday Sutherland 

Many fur-bearing animals live in the forests : sable, ermine, 
mink, marten, otter, musquash, beaver, fox, squirrel, bear, wolf 
and wolverine. These arc hunted by trappers during the winter 
when their furs arc at their best. In the taiga also live larger 
animals : caribou, reindeer, elk and moose. 

241 
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■' The moose, the largest living member of the deer family, 
ranges over the whole forest countr>’ of Canada and Alaska. A 
l)ig .Alaskan bull-moose will stand well over seven feel at the 
shoulder, while his huge palmated antlers commonly have a span 
of six feet. Wolves arc common in all parts of the North except 
in the neighbourhood of the lower Mackenzie River, where big 
game is scarce. All over the mountainous districts they follow 
the caribou herds, pulling down the stragglers. A timber wolf is 
undoubtedly the most formidable animal, but I am absolutely 
convinced that under no conditions, save those of absolute 
larnine and self-defence, will wolves attack a human being. 
While hunting alone I have been followed by wolves, day after 
day ; I believe it was partly curiosity and partly the hope of 
sharing the kill. I was sleeping in open camps night after night 
and allowed the fire to die down while I slept, but the wolves 
never approached nearer than fifty yards.” michael ii. mason 

The rivers and lakes abound with fish : whitefish, trout, pike, 
salmon and sturgeon. In summer there arc many birds, especi- 
ally ducks, geese, herons and terns, and there are also countless 
mosquitoes. 

This region, except for Sweden and Finland, is very scantily 
peopled, and so little farming is attempted. But where the forests 
have been cleared, oats, barley, r>'c, potatoes and turnips arc 
grown, and cattle reared. 

Tundra or Arctic Prairies. — The northern coastlands of 
Siberia, Alaska, Canada and the coasts of Greenland arc known 
as the arctic prairies or tundra. Average temperatures here arc 
never above 50* F. even during the summer, and temperatures 
ol many degrees below zero arc common during the long winter. 

” It was only the second week in September, but snow that fell 
incessantly did not melt again, and every lake was solidly bound 
with ice.” DIAMOND JENNESS 

Temperatures in this region arc too low and precipitation too 
scanty for the growth of trees, but during the short cool summer 
grasses and flowers, mosses and lichens flourish. 
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Ii is a surprise to many people to learn that, wherever there 
are soil and firm earth, flowers will t;row. In the northernmost 
corner of (irecnland I have seen yellow poppies and exotic red 
flowers. These {wepare for the short summer season by developing 
into buds the previous autumn. Then they hibernate under the 
protection of their own foliatjc and, at the first hint ol sunshine 
and warmth, burst into full bloom." peter freuchen 

" During the summer, Alaska, even as far north as the Arctic 
Ocean, is carpeted uHth the most daintily coloured and beautiful 
wild flowers.” J. J. I’nderwood 

The sea is rich in various kinds of fish, and also contains seals, 
walrus and whales. In summer there arc many birds such as 
auks, ducks, geese, gulls and terns. The chief animals of the 
tundra arc the arctic hare, arctic fox, reindeer and polar bear. 

” .Shugliak* is the home of the arctic fox. These foxes the 
Ivskimos trap all winter, bringing the snow^ pelts in for trade 
from time to time.” oeoroe m. sitton 

” It seems hardly right to call polar bears land animals ; they 
abound here — 110 geographical miles from the nearest land — 
upon vcr>' loose broken-up ice, which is steadily drifting into the 
Atlatiiic at the rate of 12 to 14 miles daily ; to remain upon it 
would secure their destruction were they not nearly amphibious ; 
they hunt by scent, and are constantly running across and against 
the wind, which prevails from the northward, so that the same 
instinct which directs their search for prey, also sers’cs the impor- 
tant purpose of guiding them in the direction of the land and more 
solid ice. No instance is known of Greenland bears attacking 
men, except when wounded or provoked. A native of UpernisTk, 
one dark winter's day, was out visiting his seal-nets. He found 
a seal entangled, and, whilst kneeling down over it upon the ice 
to get it clear, he received a slap on the back — from his companion 
as he supposed ; but a second and heavier blow made him look 
smartly round. He was horror-stricken to see a peculiarly grim 
old bear instead of his comrade! Without deigning further 

' Shugliak u the local name for Southampton Island, Canada. 
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notice of the man, Bruin tore the seal out of the net and com- 
menced his supper. He was not interrupted ; nor did the man 
wait to see the meal finished.” f. l. m’lintock 

The mosquitoes during the summer are as numerous as those 
in the tropics. 

“ Thedaysgrew warmer and more pleasant as spring gave place 
to summer. Yet its coming was not an unmixed blessing, for it 
hatched out myriads of mosquitoes that rose and fell in the atmos- 
phere like the motes in a sunbeam. How so many could exist 
was a mystery. Wherever we travelled they hovered around us 
like bees swarming, and no smudge could keep them at bay. My 
tent became the common refuge, for its dooiway of fine netting 
resisted all their assaults, though they pattered on the roof like 
rain. Outside everyone wore mittens as in winter. Only on the 
ice could we escape the insects, their flight being limited to about 
a quarter of a mile, unless the wind carried them farther.” 

DIAMOND JENNESS 

The only inhabitants of these regions are tribes of Eskimos and 
Lapps who live by hunting and fishing, and keep reindeer herds. 

“ The natives spend their days fishing in summer and hunting 
in winter. At the beginning of October they start on snow-shoes. 
Alone, or in company, the hunter goes into the forest.” 

HENRV LANSDELL 

” From the hides of the reindeer the Eskimos make their ow’n 
muluks for footwear, their own thread from deer sinews. They 
use the tails for shaving brushes, the hoofs for glue, the marrow 
on bread to serve as butter. From the antlers they make their 
knives. In addition they arc assured of fresh meat the year 
round.” max miller 

Many of the people still live in snow houses in winter and tents 
in summer. 

” Among the Central Eskimos, and to some extent in Labrador, 
the snow house is the sole winter dw’clling.” k. birkett smith 

” When summer came, the Lapps started putting up their 
tents. First the simple yet perfect combination of tent poles 
which no wind could separate. Then came the covering of vad- 
» w.w. 
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mal. a peculiar texture ol great coarseness which breaks the wind, 
yet allows it to pass through the tent softly. To resist the wind 
entirely miglit result in the sweeping away ol the whole tent. 
On the cross-poles pots were swung. Snow was heaped in the 
pots and the iVo/cn meat made ready for boiling." a. r. Evans 

For (ishing the inhabitants use small boats called kayaks. 

■■ The kayak is made of se.ilskin. It is completely covered over 
exce[)i tor a round aperture in the tJiiddle tor the man's body. 
The man sits at the \erv bottom of the kavak. dressed in a seal- 

4 

gut parl^ee. The hood of this garment is tied tightly round his 
lace, and the bottom is tied round a rim on the boat, making the 
combination of man atid kayak absolutely waterproof." 

MltaiAEl. H. M/V»ON 

People ttas el in svinter by means of snow-shoes or skis or on 
sledges tlr.iwn by dogs or reindeer, and in summer by canoeing 
on the numerous rivers and lakes. 

The Icy Barrens. — The aieas immediately surrounding the 
poles arc icy wastes where temperatures are always so low that 
the snow and ice never melt and nothing can grow. At the North 
Pole there are only scattered islands, among them the large 
island of Greenland, the entire interior of which consists of icy 
barrens. At the South Pole there is the continent of Antarctica, 
a great e.xpanse of desolate waste.* 

" 'Fhcrc is not a flower to be seen, for, beyond a few liny plants, 
there is no vegetation in the Antarctic, >io green leaves, indeed no 
hint of bright colour of any sort ; only black and white and 
spectral grey : a land of death." A. c. rf.nnf.it 

The cold is so severe in these regions that they are uninhabited 
by human beings, and the only animal life consists of sea crea- 
tures, whales and fish, and birds that obtain their food from the sea. 

" As far as its land surfaces arc concerned, the Antarctic may 
be summed up as a vast wilderness of ice, on which no land 
animals can e.xisi. Even the ubiquitous rat and mouse arc ab- 
sent. There arc no larger insects than a minute fly. The land, 

‘ Antarctica is surrounded by sea, and therefore there is no taiga and tundra 
in the Southern Hcmisplicre. 
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in I.K t. pi()(liir«.s such an infinilcsimal ainouiu of vc^claiiou that 
it cannot support animal life. None tlic less there is plenty of 
life here Init all its food is obtained directly or indirectly Irom 
the sea. ’ A. o. BKNNErr 

The following is a description of typical conditions expeiicnced 

iK'.u iIh' shoK'S ol AiU.nctica : 

At dusk we made fast to a heavy Hoe, hut our hopes of a 
(piiei nit-ht weie quickly shattered, lor we were soon compelled 
to cast oil because pieces of loose ice bet’an to work round the 
doe. Cauistant rain and snow stpialls blotted out the stars and 
soaked us throunh, and at times it was only by shoutinu; to each 
other that we could keep the boats toejether. Nobody, owinir 
to the severe cold, had any sleep, and since we could only sec 
a few \ards ahead wc did not dare to jmll fast enou^h to keep 
ourseKfS warm. All around us we could hear the killer-whales 
hlowitif;, tlieir short, sharp hisses sounding like sudden escapes ol 
steam. I'hcy were a source ol threat anxiety, for a boat could 
easily have hccu capsized by one of them corning up to blow ; 
and ue liad an uneasy feelini’ that the white bottoms of llic boats 
would look like ice from below.” sir ERsrisT shac.ki.eton 

The most interesting birds in Antarctica arc the penguins : 

“ The penguins always excite fresh interest in everyone wlio 
sees them for the fii^l time, rheir resemblance to human beings 


is always noticed. This is partly due to the habit of walking 
erect, but there arc truly a great many human traits about them. 
They arc curious about any unusual object and will come a long 
way to see a man. When out on tlicsc excursions the leader of 
a parly keeps them together by a long shrill squawk. Distant 
parlies salute in this way and continue calling till they get pretty 
close. A party can be made to approach by imitating the call. 
Kmperor penguins arc very ceremonious in meeting other em- 
perois or men or dogs. They come up to a party of strangers 
in a straggling procession, some big important aldcrmanic fellow 
leading. At a respectful distance from the man or dog they ball, 
the old male waddles close up and bows gravely till his beak is 
almost touching his breast. Keeping his head bowed he makes 
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a long speech, in a muttering manner, short sounds following in 
groups of lour or five. Having finished the speech, the liead is 
kept bowed a few seconds for politeness' sake, then it is raised 
and he describes with his bill as large a circle as the joints of his 
neck will allow, looking in your face at last to see if you have 
understood. If you have not comprehended, as is usually the case, 
he tries again. By this time his followers are gelling impatient. 
'I hey are sure he is making a mess of it. Another male will 
waddle foravard with dignity, elbow the first aside as if to say, 
‘ I will show you how it ought to be done ’, and goes through the 
whole business again. Their most solemn ceremonies were used 
towards the dogs, and three old fellows have been seen calmly 
bowing and speaking simultaneously to a dog, which for its part 
was yelping and straining at its chain in the effort to get at them. 
Left to themselves the emperor penguins seem perfectly peaceable, 
and no sign of quarrelling was ever noticed. They seem to regard 
men as penguins like themselves. They are quite unsuspicious 
and slow to take alarm, so long as you stay still or move \’cry 
slow ly. If you walk too fast among them, or if you touch them, 
they get frightened and run away, only fighting when closely 
pressed. As one slowly retreats, fighting, he has a ludicrous 
resemblance to a small boy being bullied by a big one, his flipper 
towards the foe elevated in defence, and making quick blows at 
the bully. It is w'cll to keep clear of that flipper when he strikes, 
for it is very powerful, and might break an arm.” 

JAMES MURRAY 


MOUNTAINS 

High mountains make their own climate and vegetation regions, 
as the temperature drops about 1® F. for every 3(K) feet ascended. 
This rule is not affected by latitude, for even in the tropics, al- 
though the bases of lofty mountains arc covered with equatorial 
forests, their summits are permanently snow-capped, and the 
intervening slopes show every type of vegetation : tropical grass- 
land, temperate forest, temperate grassland, and conilerous forest. 
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Examples are the Himalaya of India, the Andes of South 
America, the Rockies of North America, and the great mountains 
of the East African Plateau. 

■* Reviewing the sequence of vegetation, from the lowest valleys 
to the alpine tops, we hnd an epitome of what takes place in the 
course of a journey from the equator to the north pole. 'I'he 
valleys arc filled with sub-tropical jungle. The ne.\t higher 7onc, 
where snow falls in winter, is the temperate rain forest ; here 
there is great variety, though not so great as in the jungle ; 
climbing plants are rare. 2, (KM) feet higher up the winters leng- 
then out and the conditions arc altogether more severe. 'I'he 
forest is composed almost exclusively of fir and spruce, with 
scattered larch. This we may compare with the coniferous forests 
of northern Europe, Siberia and Canada. At last forest ceases 
altogether, and wc step from darkness into light ; we have 
reached the alpine region.” f. kincdon ward* 

Tropical lands containing plateaus and mountains thus have 
a series of different vegetation regions within their borders. 
Mexico, the countries of Central America, western South America 
and East Africa all possess hot lowlands, warm temperate pla- 
teaus and cool highlands. Ethiopia in East Africa is noted for 
the diversity of its climate and vegetation. 

“ For agricultural purposes Ethiopia is divided into three 
definite zones according to altitude. In the lower plateau be- 
tween sca-lcvcl and about 3,000 feet, the temperature is high and 
the rainfall low, while the country consists of steppes, marslics 
and jungle ; the vegetation is tropical. In the regions between 
the high mountains and the low plateau from 3,000 to 7, .WO feet, 
the temperature is moderate and the rainfall high ; the country 
consists of fertile valleys, rolling plains and hills, interspersed 
with forest and jungle ; fig trees, cactus and coffee grow wild, 
while many varieties of European fruits, flowers and vegetables 
increase rapidly once they arc introduced. The mountainous 
regions over 7,500 feet have low temperatures and frequent night 
frosts ; prairie grass and woods are characteristic of the vege- 
tation.” E. W. POLSON NEWMAN 
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EXERCISES 

1. Explain what are the following: taiga, tundra, kayak, 
tnoosc, caribou, snowhut, floe. 

2. Give a shoit account of the lumljciing industry in the 
coniferous forest region. 

3. Why do the fur trappers work during the winter? 

4. Describe brieHy the vegetation that clothes the slopes of a 
lofty mountain situated in the tropics, and of one in Europe. 

a. Rewrite, filling in the missing words : 

The polar lands consist of — belts : the — , the — and the — . 

In the taiga or region there is sufficient — and — for the 

growth of trees, and many animals live in the forests. The 

tundra or are wastes during the long severe winter, 

but during the short summer — , — and — grow. The barrens 
surrounding the poles have such uniformly — temperatures that 
they have no — . 

COMPOSITION 

The story of the Antarctic explorer and the penguins. 

LOCAL STUDY 

Prepare citlicr of the following : 

(a) A list (with sketches) of the diflerent kinds of wood used 
for articles in your home and school or on sale in local shops, 
noting their colours, textures, etc. 

(^*) A list {with sketches) of the difTcrent varieties of furs sold 
in nearby shops, mentioning from where they have been ob- 
tained. 

HANDWORK 

Draw a scries of pictures to illustrate life in the polar regions. 
CAME 

From the pictures drawn for Handwork in this and the previous 
two chapters, one is selected and shown to the class. The first 
to state W’hich part of the world it might be found in or represents 
chooses the next picture. 
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TRADE AND TRANSPORT 

Manufacturing. — People are obliged to do a certain amount 
of manufacturing wherever and however they may live. Food has 
to be prepared, clothes fashioned, shelters built, and tools have 
to be made to carry out these processes. These needs are univer- 
sal, and the desire to satisfy them has led to the establishment 
of a measure of manufacturing in every countr\'. But although 
established cvcr^'whcrc, manufacturing has not been developed in 
some areas as much as in others. 

In polar regions the severe climate and lack of natural products 
force the inhabitants to wage a perpetual struggle for existence; they 
have no time or energy left to consider anything other than bare 
necessities. In tropical lands crops grow readily all the year round, 
there is an abundance of fruit and nuts, much food can be eaten 
uncooked, few clothes arc required, homes can be of the simplest ; 
thus there is no great incentive to develop manufacturing. 

“Java is the epitome of the tropical island. Marvellously 
fertile, the cultivated fields amazingly rich— growing, and grow- 
ing in sun-drenched violence. The island is one of the most 
densely populated areas in the world.” sir edcar britten 

In the middle latitudes life is neither as difficult as in the polar 
regions, nor as easy as in the tropics. Crops grow well in the 
summer season, but in winter the people need food saved from 
the summer, warm clothes, and strongly-built and artificially- 
warmed houses. The need to supply these requirements is a 
stimulus to industry. In addition, steady work is most easily 
donoin lands where the weather is neither too hot nor loo cold 
to cause discomfort to the tvorkers. Thus we find that the ten 
great industrial centres of to-day are almost all situated in tem- 
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poi aic lauds. Fhcy arc, in the order of tlieir importance : Europe, 
noi ill-eastern United States and south-eastern Canada, the wes- 
tern coastlands of the United States and Canada. Japan and 
noilli Cdiina. tlie Buenos .Aires and Montevideo district, south- 
e.istein .\ustralia and northern \c\v Zealand, the area around 
Rio <le Janeiro, the C:apc Town district, norih-castcrn India, 
riu sc places produce the hulk of the world’s manufactured goods 
and distiihulc them among other nations. 

laiKipc was the first region to develop manufacturing on a 
large scale. In the beginning the people concentrated on pro- 
viding comforts lor themselves, and then, as they learnt of the 
|)t oducts of more favoured lands, such as spices, cotton, tobacco, 
It nits, cocoa, coficc, tea, they began to produce an excess of goods 
so as to have something to exchange for the articles they lacked 
and desired. Gradually many of the Europeans gave up agricul- 
tural pursuits and left the country- to congregate in towns devoted 
to manufacturing. Later as the populations increased, groups of 
them emigrated and set up industries In the newer countries in 
North America, South America, Australia and South Africa ; 
while Japan and northern India introduced manufacturing to 
provide gainful employment for their dense populations. 

Originally all goods were made by hand. To-day in the leading 
manuiacturing areas almost everything is done by machinery. 
C-cnturics of inventions and improvements have resulted in the 
intricate machines used in present-day factories. These make 
goods very quickly and cheaply and one machine can do the work 
of ten or more persons. 

In the vast weaving shed, ran row after row of these greedy, 
noisy looms, absorbing miles upon miles of the delicate yarn and 
transforming it into innumerable rolls of cotton cloth, apparently 
without any human intcrx’cntion. For so amazingly cfftcicnt are 
these I^ms that one young girl can control between 30 and 40 of 

ERNEST PICKERING 

Since machines produce goods so easily in great quantities, the 
factories have steadily increased their output, and at the same 
time needed more and more raw materials to use. People in the 
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less itjclustrialiscd areas have thus found a rcadv sale for tlicir raw 

4 

products and accepted in return manufactured goods. This 
basis lor co-operation has helped to encourage industries in tem- 
perate lands and retarded the development of manufacturing in 
tropical coutitries. Whether sucli a state of affairs will continue 
is doubtful, for many places which formerly bought ready-made 
atticlcs aic now setting up their own factories. 

Mamifacturing can be either simple or complex. Simple 
manufacturing consists of such processes as milling wheat, canning 
fruits and vegetaliles, curing and prcsciving meal and fish, extract- 
ing sugar I'rom sugar-cane, making wood-pulp from timber, and 
smelting mineral ores. Such manufacturing calls only for one 
particular raw product and is largely done in the neighlxiurhood 
where the raw material is obtained. Complex manufacturing 
is necessary to produce articles like motor-cars, locomotives, ships, 
aeroplanes, chocolate and confectionery, fashionable clothing, 
gramophones, typewriters, books. In these cases each product 
needs many raw materials and prepared materials for its coiistruc- 
tion, and this type of industr>‘ is less general, being carried on 
mainly in Europe, eastern North .America and Japan. 

Despite the immense output in machine-made goods, hand- 
made articles arc stilt produced to some extent. In isolated 
places this is still the common rule. The pygmies of the Congo 
forest make their own bows and arrows, the nomads of Mongolia 
weave their own cloth, and housewives on lonely farms bake their 
own bread. Certain hand-made goods arc superior in quality 
and appearance to those made by machines, though they take 
much longer to make and arc therefore more expensive. Even so 
there is a market for such articles as Persian, Turkish, Indian and 
Afghan carpets, Maltese lace, Rumanian embroidery, Irish hand- 
woven linen, Harris tweed, Ecuadorian and Peruvian Panama 
hats, Chinese inlaid work, Egyptian and Indian metal work, etc. 

Trade. — Manufacturing naturally leads to trading. Manu- 
facturers wish to sell their goods and buy further materials for 
making more goods, and to obtain a profit while doing so. Up 
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to certain limits the more goods that can be bought and sold the 
better for man's comfort and pleasure. In order to stimulate 
sales manufacturers advertise their goods through the press, the 
radio, and indirectly through the cinema. 

In early times all trading consisted in the e.xchange ol one 
class of goods for another. Later money was used and buying 
and selling made simpler. As trade expanded, banking and 
payment by cheque were introduced to a\'oid the exchange o( 
bulky quantities of money. In international trade actual money 
is not involved, for the goods arc sold and bought by means of 
bills of exchange ; the banks pay out or collect the amounts 
stated on the bills to the individual traders, and balance their 
own accounts by collecting the various bills of exchange which 
enter each country. 

Transport. — Trade depends on transport. Raw materials 
have to be brought to factories, manufactured goods sent to 
markets, and the more industrialised a country is the more com- 
plex is its transport system. Nowadays articles of all kinds are 
carried over land and sea to the farthest corners of the world. 
Parisian gowns can be bought in Buenos Aires, Californian raisins 
in London, Indian carpets in New York, a ship built in Great 
Britain sails across Lake Titicaca on the Andean Plateau of 
South America. 

“ To-day Singapore gels fresh meat from Australia, fresh but- 
ler from New Zealand, swede turnips from Sumatra, potatoes 
from Palestine, tomatoes from Java, rhubarb from New South 
Wales, oranges from China, and cabbages, lettuces and salads 
from the Malayan hill-station of Cameron Highlands.” 

R. It. BRUCE LOCKHART 

Goods are transported over land by aeroplanes, motor-lorries, 
railway trains, animals and men. 

Transport by aeroplane is the most rapid method, but it is 
also the most costly. It is therefore used only for the carriage of 
small goods that sell at high prices : gold, out-of-season fruits 
and flowers, etc. 
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“ It was sotmtliing for us to manrl at tliai ilu- jiiaiii pi. mo 
that left the airport in Los Anpeles three times a d.iy and roared 
away al)Ove our heads, reached New York less than se\ ciiteen 
hours later. By the ordinary train lime the journe\’ consumes 
four full days. By road, it took us twelve days.'* c. K. .mmin 

Motor transport is also fairly expensive, but as it takes yoods 
from door to door, it eliminates carriage to and from a railway 
station and the consequent loading and unloading. Since motor- 
cars can be used wherever there are suitable roads, many coun- 
tries have introduced automobile seiA’iccs in preference to con- 
structing additional railways. Motor-lorries and buses run 
regularly between most of the world's towns arrd connect them 
with outlying villages. There are ako setA'ices over high moun- 
tains, as well as across deserts such as those from Jerusalem to 
Bagdad and from Algiers to Timbuktu ; and there is one in 
Finland from the capital to the shores of the Arctic Ocean. 

Railways transport goods over land at a reasonable cost and 
speed. I'hc development of world trade received indeed an 
impetus from the nineteenth century invention of the steam 
engine. To-day almost every country has railways running be- 
tween its chief cities and villages, and linking them with the cities 
of neighbouring lands. Famous trans-continental lines are the 
Frans-Siberian across Europe and /\sia, the Canadian Pacific 
and Canadian National across North America, and the Trans- 
Andinc across South America. The great capitals of the world 
arc the central points of intricate networks of railways, and some, 
such as London, Paris, Berlin, Moscow, Tokyo, New York and 
Buenos Aires, have in addition miles of underground railways 
running beneath their busy streets. 

In the industrialised areas animak arc used only for hauling 
goods short dktances, mainly to and from railway stations and 
docks. But in some places, particularly the more isolated parts 
of the world, they are the chief means of transport. Horses are 
used in temperate latitudes, donkeys and mules in hilly districts, 
oxen and elephants in hot countries, dogs and reindeer iti polar 
regions, camels in deserts. 
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Wiiliout camels it is difTicuh to see how the inhahiianls of 
the interior Sahara could subsist, for they arc, in essentials, the 
only animals truly adapted to long journeys in barren land, 
where water and food arc often very scarce. The distance they 
can travel with 3tK) to 4tK) lbs. loaded on their backs, and their 
uncomplaining endurance is altogether marx’ellous, and it would 
be a man of poor appreciation indeed who knew their habits and 
had no praise for them.” angi’s buchanan 

Ever>^vhere men load and unload goods, but in certain dis- 
tricts, especially difficult mountainous or forested country, they 
arc employed as baggage carriers. 

Transport by water is much cheaper than by land. There arc 
no costly roads or tracks to be constructed and afieiAvards kept 
in good repair, no bridges or tunnels to be built. Most traders 
therefore prefer to send their goods by boat whenever possible, 
even il it means a journey longer by several hundred miles ; in 
fact the world s industrial centres arc all situated within easy 
reach of the sea or near rivers and lakes. 

The oceans and seas of the world arc crossed and rccrosscd in 
all directions by ships of every kind and size, carr^’ing every con- 
ceivable type ol produce. And to make sea journeys easier canals 
have been built, the most important of these being the Suez Canal 
connecting the Mediterranean with the Red Sea, and the Panama 
Canal between the Atlantic and Pacific Oceans. 

The world's great rivers arc as busy as the seas, and many of 
them have also miles of intcr-connccting canals. The St. Law- 
rence of North America, the Rhine and Danube of Europe, the 
\’olga of the U.S.S.R., the Ganges of India, and the Yangtse-kiang 
of China, are among those that carry tremendous amounts of 
shipping. Here is a description of traffic on the Volga in summer 
and winter : 

” Up and down this mighty waterway in summer there is an 
unceasing movement of innumerable Iwats, ships, rafts, lighters, 
and steamers, with thousands of people, and wth precious cargoes 
of the crops and products of the rich land. In November ice 
begins to form ; but as soon as the ice is thick enough, it makes 
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for three or four months a splendid highway for a lively sledge 
traffic up and down the river or across it. The railways, too, 
make use of it ; rails are laid from bank to bank at places where 
there arc no bridges, and so the goods-wagons arc taken over 
without the costly use of ice-breakers.” fridtjof nansen 

Thai is a land almost without highways. Except for the few 
railway lines all travel is by water, as there is a network of rivers 
and streams.” l. s. kirtland 


C0M.MUNICATIONS. — Trading led to a need for rapid and easy 
communications. All countries have efficient and regular postal 
services, and letters are carried from one land to another by ex- 
press trains, mail boats and aeroplanes. The chief towns of the 
world arc linked by telegraph and telephone systems, messages 
are sent across the oceans cither by underground cables or by 
wireless waves, and practically all countries have radio stations 
from which they send out and receive the latest news. 

Political Divisions. — The world is divided up into many 
countries,* each with its own government, laws and customs, 
many with their own languages. Some countries are connected 
with one another by tics of race and history. A few European 
nations have colonised other lands and built up empires. 

“ There is nothing in history comparable to the way this rela- 
tively small European part of the human race, moving out from 
a comparatively still smaller area, has thrown not simply its 
political influence but the whole net of its civilisation and tech- 
niques over the rest of mankind.” crover clark 

Nations when at war have seized each other’s lands and added 
them to their own kingdoms. The history of the world’s division 
into nations is a tale of strife and rivalry, but perhaps there will 
come a time when men of all races will live harmoniously together, 
and as the poet Alfred Tennyson hoped, the world will be ruled 
by a parliament representing all mankind. The maps and charts 

* These arc dealt with individually in the oUicr volumes of The CompUle 
Ctcgrapfff Seria, 
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on p[). iM)'.l-274 describe the present political divisions of the 
world iSpring, 


EXERCISES 

1 . Why arc tlic world's most industrialised regions situated in 

the middle latitudes and within easv reach of the sea? 

✓ 

2. Make a list of the chief means of land transport, mentioning 
the reasons which lead to the use of each. 

Explain what is meant by : raw materials, complex manu- 
facturing, cheques, trans-continental railways, canals, political 
divisions. 

4. Give reasons for the development of the following industries ; 
wheat-milling in Canada, fruit- and vegetable-canning in Cali- 
Ibrnia, sugar-refining in Cuba, meat-packing in Argentina, wine- 
making in France, paper- and pulp-making in Sweden, fish- 
canning in Japan, ore-smelting in Australia, butter-making in 
New Zealand. 

T). Rewrite, filling in the missing words : 

Some manufacturing has to be done cver^’where, for all people 
need — , — , — and — , but in certain regions manufacturing is 
so highly developed that great quantities of goods are made and 
sold to the other countries of the world. Foremost among these 
industrialised regions arc — and . Manufacturers re- 

quire good — — in order to obtain raw materials for their 
factories and despatch their finished goods to the — , They abo 

need good means of communications so that they can — , — , 

and — to their customers. 

COMPOSITION 

The blessings brought by machines. 

A description of an article I made myself. 

LOCAL STUDY 

Select one of your nearest manufacturing establishments (fac- 
tory, builder, shoemaker, baker, dressmaker, etc.), and write an 
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account of the work carried on there, the people employed, the 
raw materials used, from where they are obtained, etc. 

HANDWORK 

On a map of the world mark in the areas where the world’s 
chief products (i.e., wheat, beef, wool, cotton, tea, etc.) are 
produced in large quantities. 

CAME 

Someone mentions any manufactured article. The one who 
first gives a list of the raw products needed in its manufacture 
with their probable place of origin suggests the next article. 
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THE POLITICAL DIVISIONS OF THE WORLD 

IN ORDER OF SIZE 


More than J.OOD.OOiJ square mii.F4 in area 

square miles 

British Commonwealth • - 13,355,426 

U.S.S.R. .... 8,175,72S 

France • . . . . 4.835,843 

United States • - - - 4,390,367 

Brazil .... 3,275,510 

China .... 2.0()0,(KU) (approx.) 

Japan • - - . . 2,000.000 (approx.) 

Italy* .... 1,398,118 

Argentina - . • . 1,079,905 

Mongolia .... 1 ,0tM),000 


More than 500,000 square miles in area 

Belgium,* Portugal,* the Netherlands,* Denmark,* Mexico, 
Iran, Sinkiang, Saudi Arabia, Bolivia. 


More tiian 100,000 square miles in area 

Peru, Tibet, Colombia, Egypt, Venezuela, Spain,* Germany, 
Chile, Turkey, Ecuador, Afghanistan, Thai, Sweden, Norway, 
Finland, Iraq, Rumania. 


More than 10,000 square miles in area 

Jugoslavia, Oman, Yemen, Uruguay, Paraguay, Nicaragua, 
Nepal, Greece, Guatemala, Honduras, Cuba, Liberia, Bulgaria, 
Hungary, Panama, Costa Rica, Lithuania, Latvia, Dominica, 
Estonia, Bhutan, Switzerland, Salvador, Haiti. 


* With overseas possessions or dominions. 




POLITICAL DIVISIONS OF THE WORLD— I 



The chief countries mentioned here are shoun on the ma/f of/f/osite ; the countries 
are arranged according to (hetr position on the rnap. 


THE BRITISH COMMONWEAL IH 

In Europe : Great Britain and Northern Ireland, Eire, Gibraltar, Malta. 

In Africa : Union of South Afri< a. Basutoland. Swaziland, South West 
Africa, Bcchuanaland. Southern Rhodoia. Northern Rhodesia. Nyasa* 
land, Tanganyika, Zanzibar, Kenya, Uganda. British Somaliland, Anglo* 
Egyptian Sudan. British Camcroons, Nigeria, British 'logoland. Gold 
Coast. Ashanti, Sierra Leone, Gambia ; islands of Se>ehell(*s, Mauritius, 
St. Helena. *\sccnsion, Tristan da Cunha. 

In Asia and Australasia : Cyprus, Palestine. Transjordan, Aden and 
Dependencies, British India, Ceylon. Burma. Hong Kong, Malaya, 
Federated Malay States, Unfede rated Malay States, Sarawak. Brunei, 
North Borneo, New' Guinea, Papua ; Australia, Tasmania. New* Zea* 
land. Pacific Islands (Bismarck, Solomon. Xew' Hebrides. Fiji, T onga, 
Western .Samoa, Phoenix, Gillx-rt, Ellice, Pitcairn, etc.). 

In the Americas : Canada. I..al>rador, Newfoundland, the Bermudas, 
British \S'csl Indies (Bahamas, Jamaica, L<*eward and W'indward Islands, 
Barbados, TVinidad), British Guiana, British Honduras, Falkland Isles. 

FRA.NCE 

In Europe : France, Corsica. 

In Africa : Tunis, Algeria, Morocco, Mauritania, Senegal, French 
Sudan, French Guinea, Ivory Coast, French Fogoland, Dahomey, Niger, 
French Equatorial Africa (including French Cameroons), FYcncIi Somali- 
land, Madagascar and Dependencies, Reunion. 

In Asia : Syria, Lebanon, French India, Indo-China, Pacific Islands 
(New Caledonia. New Hebrides, Society, 'Fuainotu, Marquezas). 

In the Americas : French Guiana, the islands of Guadeloupe, Marti- 
nique, St. Pierre, Miquelon. 

UNITED STATES 

Jn the Americas : United States, Alaska, Puerto Rico, \Trgin Islands. 

Pacific Islands : Philippines, Guam, Eastern Samoa, Hawaii. 

THE NETHERLANDS 

In Europe : The Nclhcrland.s (Holland). 

In Asia : Netherlands Indies (Sumatra. Banka, Billiton. Java, Madura, 
Bali and Lombok, Timor Archipelago, Western New Guinea, Moluccas, 
Celebes, Dutch Borneo). 

In the Americas : Dutch Guiana, Curasao. 

DENMARK 

In Europe and North Atlantic : Denmark, Faroe Islands, Iceland, Green- 
land. 
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Chief countries mentioned here are shou n on the map opposite. 


\T\L.\ 

In Europe : Italy, Sardinia, Sicily, Albania, Dodecanese Islands. 

In Africa : Libya, Italian East Africa (Ethiopia, Eritrea, Italian 
Somaliland). 


BELGIUM 

In Europe : Belgium. 

In Africa : Belgian Congo. 


SPAIN 

In Europe : Spain, Balearic Islands. 

In Africa : Spanish Morocco, Ifni, Canaries, Rio dc Oro, Spanish 
Guinea, Islands of Fernando Po, Annobon, etc, 

PORTUGAL 

In Europe : Portugal. 

In Africa : Angola, Mozambique, Portuguese Guinea, Principe, Sao 
Tliorne, Cape N’crde Is.. Madeira. 

In Asia : Portuguese India, Ea.stcrn Timor. 

U.S.S.R. 

(Union of Soviet Socialist Republics) 

In Europe and Asia : Russian Soviet Federated Socialist Republic, 
Ukrainian Soviet Socialbt Republic, White Russian S.S.R., Azerbaijan 

5.5. R.. Georgian S.S.R., Armenian S.S.R., Turkmen S.S.R.. Uzbek 

5.5. R.,Tadzhck S.S.R., Kazakh S.S.R., Kirghiz S.S.R.. Bashkir Autono- 
mous Soviet Socialist Republic, Daghestan A..S.S.R.. Karelian A.S.S.R., 
Tartar A.S.S.R., Chuvash A.S.S.R., Burial-Mongolian A.S.S.R., Yakut 
A.S.S.R., A.S.S.R. of Volga Germans, Kara-Kalpak A.S.S.R. 


JAPAN 

In Asia and the Pacijic : Japan Proper (Honshu, Shikoku, Kyushu, 
Hokkaido, the Kurile, Karafuto), Chosen, Manchukuo, Eastern China, 
Taiwan, Luchu Islands, Hainan, Pacific Islands (Bonin, Pescadores, 
Ladrones, Caroline, Marshall). 

OTHER COUNTRIES 

Thai, China, Mongolia, Sinkiang, Tibet, Afghanistan, Iran, Iraq, 
Saudi Arabia, Oman, Yemen, Egypt, Liberia. 
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REVISION AND BIBLIOGRAPHY 



RFA’ISION Q^UESTIONS 

1. Write a hricl' account of the earth's place in the universe. 

2. State what are tlie lollowiiu' : meteors, comets, planets, 
constellations, sediincntaty rocks, ii'ticous rocks, artesian wells, 
isol)ars, isotherms, isohyets, contour lines, plateaus, rift valleys, 
glaciers, asphalt, volcanoes, hurt icaiies, earthquakes. 

3. Write short notes on any of the following : a light year, 
the CJlacial Age, gravitation, a solar eclipse, the cause ol'day and 
night, erosion, young folded mountains, residual mountains, 
tides, groundwater, the stratosphere, the international date line, 
the eartlt's revolution round the sun, thunderstorms. 

4. What arc lines of latitude and longitude, and when and 
flow arc they made use of? 

r>. Explain ^^•hy the moon shines with a difTcrent shape on 
diflrrent nights duritjg the month. 

ti. Give a lull account of the mineral fuels, stating where they 
are extensively produced. 

7. State any (acts you have learned a))Oiit five of the follow- 
ing : the shape of the earth, soil, the world’s highest plateaus, 
ocean currents, prairies, pampas, steppes, savannah, taiga, tun- 
dra, steel. 

8. I’Vom where arc the following obtained and what is their 
use to man : iron, tin, graphite, radium, diamonds, asbestos, 
ie.td, aluminium, pearls? 

y. Give the names, positions and any interesting facts you 
know about : (> great mountain ranges. G lofty peaks, 6 great 
rivers, i> oceans, .'5 seas, 4 lakes. 4 waterfalls. 3 canals. 

10. Explain how man’s life is affected by climate. 

1 1. Temperature and precipitation determine the climate of a 
place. On what factors do thev depend? 
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12. Write an account of the animal life in any of the following 
places : the equatorial forests, the tropical grasslands, the tem- 
perate lands, the coniferous forests, the polar seas. 

13. State in which vegetation zone the following places are 
situated, and write a few linc-s about the climate and vegetation 
of each : the British Isles, southern Canada, south-east Australia, 
Cape Town, northern Chile, Egypt, southern United States, 
Ceylon. 

14. Name the following and state how and from where they 
arc obtained : 

(a) 5 materials used in making clothing. 

(b) 3 substances used in making beverages. 

(c) 3 substances used in making shoes. 

(d) 3 substance's used in making confectionery. 

(r) 3 substances used in making soap. 

(/) o substances used in flavouring food. 

15. Write a short description of the kind of life lived by a 
person whose home is in any of the following places : 

(а) on the Arctic shores of Canada ; 

(б) in the Congo forest ; 

(c) in southern Siberia ; 

(d) in south-western Australia ; 

(f) in South Island, New Zealand ; 

{/) in the Central Sahara ; 

(g) in London, New York, Calcutta or Johannesburg. 

16. What are the following, from w’hcrc are they obtained, and 
for what arc they used ? 

brazil-nuts, chicle, sal, jarrah, tonca-beans, cassava, 

balata, arrowTOOt, sponges, mate, tagua-nuts, tungsten, 

mother-of-pearl, pumice stone. 

17. Describe a river’s journey from source to mouth. 

18. Give a short account of the world’s chief means of trans- 
porting goods. 

ID. Explain all the possible ways in which a London editor 
may receive news and pictures from all parts of the \vorld for his 
paper. 

f M.W. 



tfrr 


278 


THE WORLD 


2(1. On blank maps of the world fill in : 

(n) the names of the continents, oceans and seas ; 

{h) the tropical temperate and polar regions ; 

(c) the chief forest, grassland and desert regions ; 

(d) tlie most important fishing grounds ; 

(r) the chief manufacturing areas and the main trade- 
routes ; 

(/) the regions noted for their cultivation of : rice, 
mai/e, wheat, barley, cofTcc, cocoa, tea, sugar. 

21. Give your views on any of the following : 

(a) “ i’hysical geography is in some ways the pleasantest 
of sciences. It is so concrete." jfi.iAN hi'XLEY 
(fc) " To those who use their eyes, a market can give 
a groat deal of information. I'rom the produce 
exposed for sale it is not difficult to form a fairly 
accurate estimate of the daily occupations of the 
people of the district, of the domestic conditions 
under which they live, and of their wealth or 
poverty as the case may be." PAUL edmonds 

(r) " The good traveller has the gift of surprise. He 
is perpetually interested by the difTcrenees he finds 
between what he knows at home and what he 
sees abroad." w. somerset maugiiam 

(rf) " Travellers arc always discoverers, especially those 
who travel by air." anne morrow lindberch 
(f) “ Every travel book I have read states that the 
author saw the eyes of wild beasts shining at night. 
Some arc lucky or observant and only say so when 
a fire or a torch is nearby. Others arc less fortun- 
ate ; and they lie. Think what it means! In order 
that eyes should gleam of their own accord in com- 
plete darkness there would have to be a light, self- 
generated in the brain. In a completely obscured 
room no cat is visible at all, but flash a light in its 
face, or light a fire, and the bright glossy surface of 
the eyes acts as a reflector." julian ducuid 
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SUBJECTS FOR DISCUSSION 

1. Discuss the mosl suitable places for any of the following 
people to go: 

(a) a party of students with three weeks’ holiday in 

which they wish to see lofty mountains, a glacier, 
a large river, olive and orange trees, the sea and 
a large city ; 

(b) a young man with six months to spare and a desire to 

do a little exploring ; 

(f) a girl who is interested in botany and can spend a 

year in travelling ; 

{d) a photographer who wishes to make a collection of 
animal photos and can be away from his office for 
six months ; 

(e) an elderly lady and gentleman who wish to spend 
12 months seeing as many of the world s sights as 
possible ; 

{/) a couple of boys, who enjoy adventures, have £20 to 
spend and a month’s holiday ; 

(g) a man with a family who wants to buy land where he 

can settle and cultivate crops for export ; 

(A) a scientist who collects insects ; 

{ I ) a writer who wishes to obtain material for a novel ; 
(j) a mining prospector who hopes to get rich quickly. 

2. In which part of the world is the life of ordinary people : 

(fl) most difficult? (A) easiest? (c) happiest? 

3. Do you think (as many travellers assert) there is little danger 
in being in a country where there arc wild animals? 

4. The extent to which the sun, the moon and the stars influ* 
ence life on the earth. 

5. In what ways is a study of geography of value to people? 
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